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Impressions of Industrial Forestry 
in Southeastern United States 


Walter H. Meyer 


Ir 1s generally acknowledged that 
that the adoption of sound forestry 
practices by private owners, par- 
ticularly the large industrial own- 
er, has made tremendous strides 
in the last decade or two. Yet, the 
literature is singularly devoid of 
explicit accounts of the full extent 
and nature of the progress. A few 
accounts of general progress may 
be found in terms of total number 
of foresters employed, of total acre- 
ages under various broad categories 
of practice intensity, of the im- 
provement in forest fire coverage, 
and so forth, but if one is inter- 
ested in detailed development he 
will find very little of value. Oc- 
casional descriptions of individual 
operations appear here and there, 
usually fragmentary or confined to 
a limited field and in insufficient 
number to warrant broad inter- 
pretation. Even when one has been 
associated with the development of 
a few specific industrial forestry 
programs, as has been the writer’s 
fortune for the last 15 to 20 years, 
he will not be able to generalize 
upon his limited experience and 
construct a picture of the status 
of forestry practice in the remain- 
der of his region and particularly 
of other regions. As a vivid exam- 
ple is a comment made recently by 
a forester of long experience who 
had made his first trip to the West 


THE AUTHOR is professor of forest man- 
agement, School of Forestry, Yale Uni- 
versity, New Haven, Conn. 


Coast. He exclainmed in astonish- 
ment and concern that everything 
he thought he knew about West 
Coast forest management was 
wrong and, furthermore, that no 
one had ever told him how wrong 
he was. Foresters in private em- 
ploy are not prolific writers and 
many a light is hidden under the 
proverbial bushel. If a forester 
wishes to find how his neighbors 
fare and if he wishes to benefit 
from the experiences of others, he 
must rely upon personal visita- 
tions rather than a study of litera- 
ture, which incidentally can be 
quite misleading at times. Fortu- 
nately for the profession, such vis- 
itation and interchange of experi- 
ences is common and has helped 
a great deal in advancing the prac- 
tice of forestry in the United 
States. 

Only 25 years ago, it was esti- 
mated! that in all of the United 
States only 146 technically trained 
foresters, employed by 79 com- 
panies, were engaged in timber 
management. In a contemporary 
estimate by Graves and Guise,” the 
grand total of forest school gradu- 
ates privately employed in all lines 
of activity was about 800. This 
undoubtedly included not only tim- 
ber growing, but also logging, pro- 


‘73rd Congress, First Session. Doeu- 
ment No. 12. A national plan for Ameri- 
ean forestry. 1933. 

*Graves, H. 8., and C. H. Guise. Forest 
education. Yale Univ. Press. 1932. 
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curement, manufacturing, sales, 
general management, and all other 
activities in which a forester could 
engage. By 1951, according to 
Shirley,* the total number of tech- 
nically trained foresters in private 
employ had increased to about 
4,400. Now in 1958, the unofficial 
estimate places the number at well 
over 7,000, thus at least a nine- 
fold inerease in 25 years’ time. 
This is an example that great prog- 
ress has been made, but revealing 
little about the nature of the prog- 
ress, particularly in a specific re- 
gion. 

In order to get a fuller appre- 
ciation of the development, at least 
for a limited portion of the United 
States, the writer spent the greater 
part of two months in the autumn 
of 1958 in traveling through the 
South, particularly the Southeast, 
interviewing the heads of various 
industrial woodlands and forestry 
organizations or their designated 
representatives. The objective of 
each interview was to gather in- 
formation on the type of the par- 
ent company, the development of 
the organizational structure of the 
forestry department, its functions, 
the methods by which these fune- 
tions were carried out, the general 
status of the forest properties, the 
character of the current major 
problems, and other matters that 


‘Shirley, H. L. Forestry and its career 
opportunities. McGraw-Hill. 1952. 
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could lead to a good understand- 
ing. During the course of about 
12,000 miles of travel, two dozen 
major and several short interviews 
were held, an interview lasting 
ordinarily a full day, in discussion 
and field trips with one or more 
members of the forestry staff. In 
effect the interviews constituted a 
series of abbreviated case studies. 
The experiences gained were so in- 
teresting and revealing that it was 
felt that a summarization of the 
findings would be of general in- 
terest to other foresters, partic- 
ularly those who were not familiar 
with the Southeast. It is possible 
that much of the following will not 
be new to the experienced forester 
of the Southeast, although even he 
may be unaware of the variation 
and ramification of the many ideas 
and actions that contribute to good 
forestry practice in the area. 


The Sample 


No claim is made that the inter- 
views cover an unbiased sample of 
southern operations and no attempt 
will be made to extrapolate the 
findings to regional totals. The se- 
lections were made first of all to fit 
into an efficient route of travel; 
second to get a cross-section of as 
many kinds of operations and 
situations as possible in the allotted 
time; and third to visit only those 
operations that were known to have 
foresters and a forestry program. 
The discussion that follows will be 
based on 21 organizations visited 
in the Southeast, specifically the 
seven states of Virginia, North 
Carolina, South Carolina, Georgia, 
Florida, Alabama, and Tennessee, 
plus two operations in Texas that 
fit into the same general pattern. 
There will be no attempt to de- 
scribe or even name any single or- 
ganization but rather to discuss 
the general pattern or lack of pat- 
tern that appears to prevail in 
many phases of the forestry activ- 
ity. Summarizations of this kind 
are rather difficult to make, owing 
to the complexity of the situation, 
but they are drawn with the hope 
of establishing a general picture. 

Four general classes of organiza- 
tion can be recognized: (1) lumber 
companies, of which there were five 


in number; (2) pulp and paper 
companies, 12 in number; (3) in- 
tegrated lumber-pulp and paper 
company, 1 in number; and (4) 
‘‘land management’’ companies, at 
least 3 in number. The last group 
was associated with pulp and pa- 
per units but had a high degree of 
freedom of action in the disposal 
of the raw wood material. 

Of the various organizations, 
seven can be classified as family 
companies or organizations, and 
five as wholly owned subsidiaries 
of larger corporations. Six were 
branches of corporations with in- 
terests in other parts of the South, 
two were with interests in other 
regions, while three are branches 
of organizations of international 
status. 

Only rarely during the inter- 
views was information withheld or 
given with the request that it be 
kept confidential. The nature of 
this report will not violate these 
few confidences. This point is pur- 
posely mentioned to illustrate how 
unusually free the interchange of 
ideas and experiences is among for- 
esters at the present time. 

Although as mentioned above, 
the sample is by no means un- 
biased, its sufficiency is another 
matter. Fifteen of the 49 pulp 
and paper companies in the seven 
named southeastern states were vis- 
ited. These 15 had together 39 
percent of the listed daily pulp 
and paper capacity and consumed 
over seven and a half million cords 
a year, or over 50 percent of the 
listed consumption in the seven 
states.4 The operations visited had 
under their direct control a total 
of close to eight million acres in fee 
title and at least one and a half 
million more under lease or man- 
agement agreement. This total does 
not include acreages on which sim- 
ply eutting rights were held, where 
the operation did not assume the 
management function or respon- 
sibility; nor does it include aecre- 
ages held in other regions or coun- 
tries by the companies visited. The 


‘Southeastern Forest Expt. Sta. and 
Southern Forest Expt. Sta. in coopera- 
tion with the Southern Pulpwood Con- 
servation Association. 1957 Pulpwood 
production in the South. 1958. 
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sawmill units by themselves had a 
total annual production of 500 mil- 
lion board feet and owned about 
114% million acres. The smallest 
ownership was approximately 125,- 
000 acres and the largest somewhat 
over One million acres. Thus the 
representation is rather generous, 
even though its sampling quality 
leaves something to be desired. 


Number of Foresters Employed 


A first though superficial meas- 
ure of the acceptance of forestry 
may be based on the number of for- 
esters employed, which in the case 
of the operations visited amounted 
to over 500 technically trained 
men. Distributed over the total 
of nine and one-half million acres 
under control, this apparently 
gives an average of one trained 
forester to nineteen thousand acres. 
The densest population for any one 
operation, in this ease a pulp and 
paper company, was one forester 
to six thousand acres and the thin- 
nest was no technically trained 
forester but on excellent woods- 
trained forester to 200 thousand 
acres in the case of a lumber com- 
pany. Such numbers, however, 
may be misleading since the for- 
ester’s functions commonly cover 
many additional activities not di- 
rectly in the line of land manage- 
ment, such as staff services of many 
kinds, so-called conservation for- 
estry or work with small private 
land owners, and particularly raw 
material procurement on the out- 
side. A common situation is to 
place a technical forester, often 
with a trained assistant, in full 
charge of the active management 
of a unit of from 30 to 50 thousand 
acres in size. 

A noticeable contrast existed be- 
tween the lumber companies on one 
hand and the pulp and paper com- 
panies and land management com- 
panies on the other. Four of the 
five lumber companies had from 
one to four foresters and the fifth 
25, for areas varying from 150 
thousand acres to about 700,000 
acres. The pulp and paper com- 
panies employed from 20 to 50 
foresters for areas running from 
200,000 at 1,000,000 acres. The rea- 
sons for the difference are several 
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and, in the writer’s opinion, not 
necessarily associated with the in- 
tensity of forestry practice and the 
success of results, but with the 
functions that the forestry units 
supervise as will be described later. 


Place of Forestry in the 
Parent Organization 


The coming of age of forestry 
and its acceptance in an organiza- 
tion can be gauged in part at least 
on the place that the activity oecu- 
pies in the parent organization 
plan. In every instance but one, 
forestry usually combined with raw 
material procurement constituted 
a department, division, or staff 
position of equal ranking and au- 
tonomous with other major organi- 
zation units such as manufacturing 
or sales. The forestry head re- 
ported directly to the general man- 
ager. In the one exception, which 
involved the one observed inte- 
grated sawmill-paper mill unit, the 
woods and forestry activities were 
combined with sawmilling and the 
two together had equal ranking to 
the pulp and paper mill. 

The names of the units and the 
frequency of unit types are reveal- 
ing of their scope of activity. These 
were : 

11 Woods or Woodland Depart- 

ments or Divisions 


Forestry Departments or Di- 
visions 

Timber Departments or Divi- 
sions 

Staff foresters directly under 
the general manager, all of 
these with lumber companies. 


In most of these departments or 
divisions, forestry shares the spot- 
light with procurement. Of the 
23 units listed above, 18 were head- 
ed by trained foresters. In four of 
the remaining five, the forester was 
second in command. For the sake 
of convenience and brevity in the 
remainder of this paper, the for- 
estry organizations associated with 
lumber companies shall be referred 
to as sawtimber units; those with 
pulp and paper companies as pulp- 
wood units; those with land man- 
agement companies as land units; 
and those with the combined saw- 


mill and pulp-paper company as 
integrated units. 


Organization Chart 


There are as many forms of or- 
ganizations as there are companies. 
Incidentally, this is one item on 
which a request or two was made 
that the information be held con- 
fidential, possibly for the reason 
that the particular form of organ- 
ization in question was the result 
of long experience and development 
and contributed more to success 
than any other factor. 

Four of the five sawtimber units 
had all the forestry work and 
sometimes the logging under the 
control of one or a few staff mem- 
bers, not organized as a depart- 
ment but reporting directly to the 
general manager. The fifth unit had 
an organized department with a 
large staff, resembling the situation 
that will be described for the pulp- 
wood units. In three of the five 
sawmill companies, the forester’s 
function covered logging in addi- 
tion to all land and forestry activ- 
ities. In all five instances, the log- 
ging was done by company crew, 
a distinct contrast to the pulpwood 
units and land units where no log- 
ging was done by the department, 
except here and there for experi- 
mental purposes. 

The pulpwood, land, and _ inte- 
grated units, plus one sawtimber 
unit had sizeable organized staff 
and line positions. The pulpwood 
units often had the function of pro- 
curement of large supplies of pulp- 
wood on the outside, since the com- 
pany lands furnish only a small 
part of the requirement. Only in 
two eases was the procurement 
function split off from the woods 
and forestry unit. In eight in- 
stances, the procurement function 
was in the woods and forestry de- 
partment but as a unit separate 
and equal to forest management. 
In three cases, procurement and 
forestry were combined in the same 
unit. At times the procurement 
staff was composed entirely of for- 
esters, at other times non-techni- 
eally trained wood buyers took 
over. 

The larger units render two 
classes of services, namely the staff 
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services out of the headquarters 
office, and the line services of the 
field. There was little resemblance 
in the formation of staff and line 
services between any two units. 
Every company presented an indi- 
vidual case and undoubtedly had 
good reasons for having its par- 
ticular form. The local situation, 
individual preferences and experi- 
ences, functions exercised and 
availability of funds all play a part 
in shaping the form. Staff services 
in particular ranged from the very 
complete furnishing of all possible 
technical aid and overhead control 
to the line force on to exceedingly 
meager assistance. Line services, 
in particular the delegation of au- 
thority down to the ultimate field 
functionary, showed a somewhat 
more consistent pattern. It would 
be indeed difficult to draw up a 
model organization chart on the 
basis of those that had been ob- 
served. 


Functions of the Forestry Units 


As a general rule, the functions 
of the woodlands or forestry units 
cover all activities outside the mill- 
yard, with minor exceptions. For 
example, the procurement activity 
is sometimes in a separate depart- 
ment, as mentioned above. In the 
usual case, the settling of land tax 
affairs is handled elsewhere, al- 
though the woods departments pre- 
pare the records. It is within the 
functional phase that one notes the 
greatest contrast between the pulp- 
wood units and the sawtimber 
units, a contrast which explains in 
large measure the difference in staff 
size as noted before. The majority 
of the pulp and paper companies 
have entered the scene at a rela- 
tively late date and had to acquire 
lands wherever they could, whether 
satisfactorily stocked or not. This 
even applies to an organization 
that had existed in the Southeast 
for the last 50 years or more, in 
that the bulk of the original lands 
were lost to the company by con- 
demnation for public use and a 
new acquisition program had to be 
adopted at about the same time 
that other companies started to 
get into the South. Much of the 
land thus acquired by the pulp 
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poor in stocking; much of it pre- 
sented serious handicaps to the full 
production of timber; and much 
of it lay in small parcels scattered 
over wide areas. The visited lum- 
ber componies on the other hand 
had been in operation for a long 
time, and owing to their conser- 
vative policies had maintained a 
good forest stand and for this rea- 
son were able to outlive many of 
their competitors who were not so 
forestry-minded. A number of old- 
line companies with excellent for- 
est resources have been acquired as 
choice plums by the pulp and pa- 
per industry, and are tracts which 
represent a contrast to the usual 
situation. They constitute, how- 
ever, a special problem to the pulp- 
paper properties in that high prices 
had to be paid for the sawlog vol- 
umes, which must then be disposed 
of on the log market since the in- 
vestment does not justify its pres- 
ent or future use as pulpwood. 
One of the sawtimber units in- 
eluded in the survey is going 
through this stage. It was on old- 
line lumber company which re- 
cently sold out to five new owners, 
three of them actively engaged in 
pulp and paper manufacture. The 
land has already been divided 
equally among the five new owners. 
The sawtimber is being liquidated 
in its entirety over a six to ten year 
period by a newly organized saw- 
mill company, with the proceeds 
distributed equally among the new 
owners. In the case of some of the 
new owners at least, the area is 
being converted as rapidly as pos- 
sible to a new short rotation for- 
est by complete liquidation of all 
values, followed by extensive site 
preparation and planting. 
Although the general functions 
of the two groups, that is the saw- 
timber and the pulpwood units, 
cover the same fields of land man- 
agement, protection, forest pro- 
duction and procurement, those of 
the second group tend to be much 
more involved and intensive. The 
sawtimber units usually deal with 
fairly compact ownerships; their 
lands are in relatively good shape 
for sawtimber production, though 
admittedly in not so good shape 


for pulpwood production; there is 
little need for intensive site prep- 
aration on a large scale; the plant- 
ing activity is modest, usually be- 
ing done on open land only; re- 
generation is usually obtained by 
natural means; the procurement 
job is fairly simple, since they are 
self-sufficient to a large extent and 
need not go much into the general 
stumpage market; logging is under 
good control, being done by com- 
pany crews; and so forth. 

With the pulpwood units, in con- 
trast, ownerships are commonly 
widely scattered in small tracts; 
the lands are often in poor shape 
for full pulpwood production, hav- 
ing been purchased at a relatively 
recent date; there is usually a 
strenuous effort to set up the areas 
for full production by intensive 
site preparation and planting over 
large areas; regeneration, at least 
for the first time around, is largely 
obtained by artificial means, the 
exception being in the loblolly pine 
types, where more dependence is 
placed on natural regeneration ; the 
procurement job is big since 65 to 
95 percent of the raw material 
must be purchased in an open mar- 
ket of a highly competitive nature ; 
harvesting is done by dealer or 
contractor negotiations, and so on. 
Thus it is easily seen that the de- 
mand for technical forestry and 
procurement skills is far greater 
on a pulpwood unit than in a saw- 
timber unit and is the main cause 
for the differences in staff size. 
The sawtimber unit with its small- 
er staff can actually do as good a 
job with the resource it has to han- 
dle from a sawtimber standpoint 
as the pulpwood unit with its larg- 
er staff and its forest situation 
from the pulpwood viewpoint. Pub- 
lie eredit usually goes to the or- 
ganization with the larger staff, 
not necessarily with the larger 
workload per man. 

As ean readily be inferred from 
the above, one of the major activ- 
ities of forest management in the 
Southeast is to build up the grow- 
ing stock for future full utiliza- 
tion. Two major phases of this 
function can be recognized, the 
first being to improve the existing 
growing stock by the use of such 
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timber stand improvement actions 
as girdling, chemical treatment and 
spraying, prescribed burning, thin- 
ning, and so forth; the second be- 
ing to apply wholesale conversion 
of existing inferior or cull stands 
by complete removal of current 
values and then going into inten- 
sive site preparation and planting 
or seeding. At times a combina- 
tion of the two is contemplated in 
that the present stand is good 
enough, though not completely sat- 
isfactory, for development to har- 
vesting age, following which the 
area will be completely converted 
by site preparation and planting 
to a new, full stand. Not included 
in the above three actions is that 
of developing new forest areas 
from swamp lands by ditching and 
draining, an activity that was ob- 
served on a large scale on one 
operation and on a minor scale on 
one or two others. 

These various operations are be- 
ing carried out on a wide scale and 
are doing a great deal to change 
the forest landscape of the South- 
east. Of all the operations visited 
only two did little or nothing ex- 
cept for planting, being located in 
areas where all species and grades 
of wood had or promised to have a 
salable outlet. Since many opera- 
tions used a variety of methods, the 
tallies below are not mutually exclu- 
sive. At least 12 units used girdling 
and poisoning and three more gir- 
dling alone to improve existing 
growing stocks. This activity was 
more common in the loblolly short- 
leaf pine types than in the longleaf 
and slash pine areas. Aerial spray- 
ing to remove a hardwood over- 
burden or to control a heavy brush 
cover on areas to be regenerated 
is being tested out on a wide scale 
here and there and, although still 
more or. less in an experimental 
stage, promises to be much more 
widely used in the future. Spray- 
ing from the ground was used only 
in one ease. 

Only one or two units said they 
would have nothing to do with the 
use of fire in their management 
programs. The majority used fire 
at least as a brush disposal method 
after initial site preparation on 
conversion jobs; three operations 
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used prescribed fire in its orthodox 
sense to produce silvicultural ad- 
vantages. Two of these were saw- 
timber units located in the longleaf 
type, both of them enjoying excel- 
lent results. 

Site preparation takes on many 
forms, each organization having 
developed a technique to fit its par- 
ticular situation in regard to topog- 
raphy, soil, overburden, rough, and 
brush. Many units use several tech- 
niques, each for its special situa- 
tion. For easy conditions such as 
sod, small brush or palmetto on 
sandy soil, simple harrowing may 
suffice, particularly if two treat- 
ments are used, the second follow- 
ing the first after a three to four 
month delay and made at right 
angles to the first. For somewhat 
the same situation, the Marden 
chopper was found useful by four 
operations. With heavier brush 
conditions, as found particularly 
on serub oak ridges, the sequence 
of complete bulldozing of all brush 
and trees after the removal of any 
crop value, gathering of the brush 
into windrows by root rakes, burn- 
ing the windrows, and finally har- 


rowing was found to be the best 
practice on at least five operations. 
Straight bulldozing without wind- 


rowing, burning and harrowing 
sometimes sufficed. Two operations 
did very effective clearing of scrub 
hardwoods on sandy soils by drag- 
ging a span of anchor chain be- 
tween two Caterpillar tractors. The 
use of a DSW brush cutter fol- 
lowed by raking into windrows and 
burning, or of a K-G blade had its 
proponents. 

No precise statistics are avail- 
able on the sum total of area treat- 
ed in one way or another, but it 
must amount to over two hundred 
thousand acres annually on the 
operations visited, with a maximum 
on any one operation of about 20,- 
000 acres a year. In all cases of 
site preparation and conversion, 
the lands were planted of course, 
with direct seeding coming into the 
picture in the last year or two. 
Throughout the Coastal Plain the 
favored species is slash pine; in 
the Piedmont areas it is loblolly 
pine. A visiting for:ster may well 
wonder whether these forceful 


measures of conversion, site prep- 
aration, planting of a species in 
areas where it previously had not 
existed, all on light soil and with 
short rotation turnovers will be 
successful over the long run, The 
initial results are excellent and are 
visual proof of their effectiveness 
at least as the primary instrument 


. of bringing an area to full produc- 


tion in a short time. 

Of the 23 operations visited, only 
two appeared to do little or no 
planting, and one more _ practi- 
cally, at the end of its ambitious 
planting program. The remainder 
were actively planting anywhere 
from one thousand to 27 thousand 
acres each annually. The total 
planting per year for all opera- 
tions ran slightly less than 200,000 
acres. Incidentally, the 1957-1958 
Conservation Yearbook shows that 
in 1955 all private industrial op- 
erations in the United States plant- 
ed only 371 thousand acres. The 
same Yearbook states that in the 
seven southeastern states visited, 
there were only thirteen nurseries 
run by private industry in 1957, 
with a production of possibly 79 
million seedlings a year, and four 
new industry nurseries coming into 
production in 1958. In contrast, 
of the 23 operations visited in 1958, 
eight companies alone ran ten nur- 
series with a total capacity of close 
to 140 million seedlings annually, 
to increase shortly to 175 million. 


Procurement Procedure 


As mentioned previously, the 
pulp and paper companies depend 
heavily on outside procurement of 
pulpwood to supply daily require- 
ments. Even in the future when 
the company forest attains accept- 
able stocking, the expectation is to 
buy from one quarter to one half 
of the requirement and not to rely 
one hundred percent on its own 
supply except in times of unusual 
stress. The opinion was held uni- 
versally that for the next five to 
ten years the competition for pulp- 
wood in the open market would be 
severe, but after that the pressure 
will ease and there will be a suffi- 
ciency of supply for all, even as- 
suming industry expansion. 

None of the pulpwood units did 
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its own logging even on its own 
land, but worked through agents 
and concentration yards of various 
kinds. The most common arrange- 
ment, used by three-quarters of the 
companies, was to negotiate with 
dealers who in turn found the wood 
and arranged for its cutting and 
delivery to the mill. In the case 
of company-owned stumpage, a 
common procedure was to ‘‘sell’’ 
the wood to the dealer, who would 
arrange for cutting and shipment 
and get the regular delivered price 
for wood less a stumpage charge. 
Two organizations were emphatic 
in their position that they had rid 
themselves of the dealer system and 
worked directly with the producer 
or contractor. The majority of the 
units ran concentration yards on 
their own or were supplied in part 
by dealer-run concentration yards. 
At times, the companies helped the 
dealers to set up such yards. 


Multiple Product Policy 


Though up to this point the dis- 
cussion has been in terms of saw- 
timber units and pulpwood units, 
thus risking the inference that one- 
product organizations are being 
dealt with, the actual case is quite 
different. The sawtimber units sell 
poles, unneeded sawlog stumpage, 
veneer logs, and pulpwood. ‘The 
majority manufacture and _ sell 
pulpwood chips from their waste. 
The pulpwood units seli poles, saw- 
log stumpage, and other products 
that give a higher return than the 
pulpwood prices for the equivalent 
volume. In the usual ease, all trees 
of sawlog quality, from 11 to 14 
inches d.b.h., depending upon loea- 
tion, are sold to sawmills, partie- 
ularly to those that have chip in- 
stallations and can return the 
waste wood to the pulpmill in the 
form of chips. The arguments giv- 
en for the sale of sawtimber trees 
are many and varied but center on 
the following points: 

1. A land management unit 
should dispose of the raw material 
in the market that offers the best 
price, whether poles, sawlogs, ve- 
neer logs, pulpwood, and so forth, 
subject at times, however, to the 
demands of the associated manu- 
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facturing unit if outside procure- 
ment becomes critical. 

2. Pole and sawlog values for 
raw material are usually superior 
to values for pulpwood. Some for- 
esters consider this point debatable, 
since the conversion factors be- 
tween pulpwood volume and board 
footage are often unreliable and 
for certain size classes and values 
the differential in favor of sawlogs 
may not be significant. 

3. The ready cash income ob- 
tained from the sale of products 
on the outside is often of help es- 
tablishing and expediting the for- 
est improvement program, where 
otherwise cash might be tight. 

4. In acquiring new lands high 
prices must be paid for all sawlog 
stumpage and the pulp-paper com- 
panies can ill afford to earry this 
investment or suffer a loss by the 
conversion of high priced stumpage 
to pulpwood. 

5. The sale of products on the 
outside is one of the best means of 
establishing good public relations, 
since there is a rather common 
though unwarranted dread that the 
big companies are out to swallow 
the entire economy. It is up to 
these big units to live with and help 
maintain other forest industries in 
the community. 

6. <A reliable, steady sale en- 
eourages the establishment of effi- 
cient permanent sawmills with 
chipping installations, thus hasten- 
ing the departure of the tempo- 
rary, inefficient peckerwood mill 
from the woods. 

7. Even though the planned 
pulpwood rotations are short and 
intensive, trees of large size and 
high value will be produced. 


Scale Units 


Pulpwood shipped by rail is 
practically always measured on the 
volume basis, usually by the stand- 
ard cord, but sometimes by the unit 
of 168 eubie feet of stacked wood, 
since the freight rates, such as 
under the ‘‘ Modified Roanoke Rap- 
ids Seale’? are more favorable to 
volume measurements than they are 
to weight measurement. Wood 
trucked into the mill yards is, how- 
ever, almost always measured by 
eords on the weight basis. Species 


mixtures in the truck load can be 
handled by assigning different 
weights per cord. 

The sale of stumpage by the 
Doyle rule is going out of the pic- 
ture, since it is rarely used in sales 
by the pulpwood units, though 
more commonly with the sawtimber 
units. The use of the Scribner 


Decimal C rule, which incidentally — 


is the legal rule for Georgia, is 
common; that of International rule 
for 14-inch kerf is occasional; and 
actual sawmill tally is rare since 
it is disadvantageous to the stump- 
age seller by not encouraging max- 
imum lumber yield per log. 


Species Preference 


Though pine is the favored spe- 
cies for kraft pulp and furnishes 
the bulk of the input, hardwood is 
steadily coming more and more in 
demand, particularly for bleached 
pulp and for fine papers and tis- 
sues. Of the total requirement of 
close to seven and one-half million 
cords for the operations visited, 
approximately 16 percent was 
hardwood, usually without regard 
to species. Almost every mill used 
hardwood to some extent. The use 
of hardwood promises to increase 
in the future; in fact, one forester 
expressed concern for an adequate 
supply of hardwood in the future, 
in view of the intensive eradica- 
tion program and emphasis on pure 
pine stands. 


Forest Inventory 


The situation in regard to forest 
inventory, as represented by the 
operations visited, is in active stage 
of revision. A pattern is emerging 
which involves the use of a light 
sampling by permanent plots for 
general control and planning pur- 
poses, supplemented by a recon- 
naissance of one kind or another 


TABLE 1.—TyYPES OF INVENTORY 
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for the portion of the forest area 
proposed for operation for the com- 
ing year. This pattern is by no 
means well developed as yet. Exist- 
ing inventory methods are difficult 
to summarize as there are so many 
variations and since in more than 
a few cases a change from one kind 
to another is in progress. 

In the not too distant past, the 
inventory systems were usually 
based on a fairly intensive cruise, 
such as 5 or 10 percent coverage, 
and stressed the determination of 
volume as associated with place, 
with little emphasis on the descrip- 
tion of forest conditions and spe- 
cial silvicultural or harvesting 
needs. The system was time-con- 
suming and costly; yet in several 
instances a definite plan of re- 
peating the inventory at periodic 
intervals was adopted. The hope 
was obviously entertained that such 
an inventory would not only sup- 
ply the needs for developing the 
long-term management program, 
but also for framing the short-term 
(annual) operational program. 
Within the last ten years or so, the 
realization arose that a light sam- 
ple inventory was quite satisfac- 
tory for the purposes of long-term 
planning and could be done cheap- 
ly enough so that its repetition at 
periodic intervals was feasible and 
attractive. Not too well realized 
was the fact that such an inven- 
tory, excellent as it may be for this 
specific purpose, did not furnish 
the requisite information for the 
annual operation and would have 
to be supplemented by some form 
of operational inventory. Only 
rarely was the principle of light 
sampling applied by the use of tem- 
porary sample plots. A clear de- 
parture was usually made com- 
pletely over to the establishment 
of permanent sample plots, a sys- 


1. No modern eruise; reliance on acquisition cruise 2 units 
2. Oceasional, non-periodie cruise with temporary sample plots 4 units 
3. Periodie cruises with temporary sample plots 

a. 5 to 10 percent sample 7 units 

b. 1 and 2% percent sample 3 units 

(Of these, supplemented or being replaced by light sampling 

of permanent plots) (4 units) 

4. Permanent sample plots (including the 4 above) 

a. for growth only 2 units 

b. for ‘‘continuous inventory’’ 7 units 


5. Use of stand condition maps or reconnaissance cruises 
to supplement management ernise 


10 units at least 
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tem now commonly referred to as 
continuous forest inventory. A con- 
densed listing of inventory forms 
may possibly be the clearest way 
of describing the current situation. 

The total tally (Table 1) adds up 
to considerably more than the num- 
ber of operations visited, since in 
many cases more than one method 
was in use. Category 3a of the 
above listing includes two cases 
where complete coverage of the 
ownership was made over five to 
eight years time by covering a pro- 
portionate area per year, rather 
than attempting to get the cover- 
age in a short time at periodic in- 
tervals. This proportionate cover- 
age per year was also commonly 
typical of the units that used per- 
manent sample plots. 

That permanent plots were at- 
tracting increasing attention is evi- 
denced by the fact that five of the 
nine units in category 4 were still 
in the process of installing them; 
an additional three units were 
thinking of using such plots. Of 
those which had a fully installed 
permanent plot system, one con- 
fessed that it could find no use for 
the information. In every instance, 
the trees on the permanent plots 
were individually marked or 
tagged, a procedure which in the 
writer’s opinion will call attention 
to the plot and consequently tend 
to lead to special treatment, as was 
freely admitted from time to time. 
To be fully effective, the plots must 
fare exactly as the surrounding 
area; if they do not, they become 
less and less representative of the 
situations they are supposed to 
represent. 


Rotation 


The rotation length for the pulp- 
wood units is set usually at 30 
years, with an occasional increase 
to 35 or even 40 years or a rare 
anticipation that it may be even- 
tually reduced to 25 years. With 
the sawtimber units, the rotation 
concept is less well developed since 
they are still operating on a single 
tree or small stand selection basis 
and need not be involved with the 
determination and acceptance of a 
fixed rotation for the time being 
at least. Rotations ranging from 


50 to 80 years were mentioned as 
being good possibilities. In one in- 
stance a compromise was sought 
in that the main stand was to be 
grown on a pulpwood rotation of 
30 years, but a generous supply 
of seed trees would be held to de- 
velop as sawtimber standards on 
a 60-year basis. 


Subdivisions for Management 


Although there is no constant 
pattern of the divisioning of a for- 
est ownership into units for ad- 
ministration and control, as _ re- 
gards size, purpose or nomencla- 
ture, there exists a general theme 
with as many variations played on 
it as there are companies. This 
theme involves the successive break- 
down from Nation to Region to 
Area to Forest to Management 
Unit to Compartment or Block and 
finally to Stand or Legal Subdivi- 
sion. The working circle concept, 
according to the standard defini- 
tion of being a unit for which a 
separate plan of management for 
sustained yield is drawn, appears 
at least at three levels, namely the 
Area and the Forest and the Man- 
agement Unit depending upon cir- 
cumstances. 

Of the companies visited, three 
belonged to parent organizations 
that had international interests, 
two more with nationwide inter- 
ests, and six more with interests in 
various parts of the South. The 
following discussion will start with 
the regional level and proceed to 
describe the successive sub-levels. 
The regional level involves owner- 
ships plus areas under control of 
500 thousand acres or more. They 
are first split for purposes of gen- 
eral administrative control into two 
or three large units, variously 
ealled areas, districts, divisions, or 
regions. At this second level they 
are joined by ownerships of 300 to 
500 thousand acres, about 12 in 
number, making a grand total of 
19 different organizations. The sec- 
ond level group is then divided 
into units ranging from about 25 
to 100 thousand acres to constitute 
the third level group, organized 
for the purpose of delegating ad- 
ministrative control still further 
and, more significantly, for pur- 
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poses of forest management, con- 
trol and production. The third 
level division is called a ‘‘district’’ 
in about half the cases, with 
‘farea’’ and ‘‘forest’’ common. 
The third level group is joined by 
ownerships of 100 to 200 thousand 
acres, usually sawtimber units. 

From the third level on the pat- 
tern loses consistency, since in 
some cases the next step may be 
to the fourth level, the restricted 
‘‘working circle,’’ in others the 
fifth level, ‘‘compartment,’’ and in 
still others the sixth level, ‘‘stand.’’ 
Since some of the areas in the 
third level amount to 70 thousand 
acres or more in size, the need 
has been felt in six instances to 
subdivide it into units of 25 to 
30 thousand acres that can be 
effectively handled as a working 
circle by a_ single technically 
trained forester. These areas called 
‘‘management units’’ or ‘‘ working 
circles’? are commonly divided in- 
to a number of areas equal to the 
rotation age and equivalent to an- 
nual cutting compartments. 

Six others from the third level 
subdivide directly into fifth level 
blocks or compartments, ranging 
from 100 to 2,500 acres in size, 
which in a few cases may be re- 
combined into annual cutting com- 
partments. Thus the fifth level 
division is rather complex but it 
commonly serves the purposes of 
location of the operation, attaining 
regulated flow of raw material, and 
in many eases being the unit for 
collection of records. Included in 
this level are also the sawtimber 
units that operate on a selection 
cutting basis and cover the entire 
tract in a cycle of years with an- 
nual cutting compartment bound- 
aries quite flexible in space and 
time. 

The remaining units in the third 
level group proceed directly to the 
sixth level subdivision by stands 
or in a few cases to the legal sub- 
division, lot, or original purchase 
area. The bulk of the sixth level 
subdivisions arise. however, from 
the fourth and fifth levels. 

An increasingly popular method 
of subdivision involves the estab- 
lishment of working circles of ap- 
proximately 30 thousand acres, di- 
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vided into 30 equal annual cutting 
compartments. At the time of 
original establishment, the 30 com- 
partments are assigned priority 
harvest cutting dates, depending 
upon their need for cutting, one 
for each year of the 30-year rota- 
tion. The priority listing may be 
revised in later years if considered 
desirable. The compartment bound- 
ary is permanent in nature; the 
stand subdivision which usually 
accompanies the original layout 
has purely temporary boundaries. 
The major objective is to convert 
each compartment in its scheduled 
cutting year to a fully stocked 
even-aged stand and to treat each 
fifth vear compartment for thin- 
ning or silvicultural treatment ac- 


. cording to its needs. At the end 


of the first rotation a fully stocked 
normal forest would be 
achieved. In the usual instance, 
the stands in a compartment are 
initially poorly and _ irregularly 
stocked; a callous approach would 
be to sacrifice all existing potential 
value development, clean off the 
stand and start off with a full 
stand immediately at the most 
reasonable cost. Few foresters, 
however, seem prepared to go 
wholeheartedly in this direction. 
In a number of cases, for example, 
the compartments are classified 
into two general groups, namely 
‘‘volume-control blocks,”’ and 
‘farea-control blocks.’’ In volume 
control blocks, there is sufficient 
volume and value existing on por- 
tions of the tract at least to war- 
rant growing and holding to the 
end of the rotation. In area-con- 
trol the stands are so poor in 
stocking that little sacrifice will be 
involved if all existing values are 
removed and the land completely 
cleared and regenerated, even to 
the extent of using the full 
sequence of site preparation and 
artificial regeneration methods. 
Some of the foresters who use 
volume control blocks claim that 
they will reach full stocking over 
their forest in a time substantially 
shorter than if they had used area 
control. 

Objections to the area-control 
compartment has been voiced on 
a number of occasions, stressing 


such points as: 

1. The large size of the area 
necessarily covers logging chances 
of many kinds and it may often 
not be possible to confine one’s 
attention to a single block for the 
year ; 

2. The establishment of an even- 
aged forest of a single species, par- 
ticularly by planting, may accen- 
tuate disease, insect and storm 
hazards ; 

3. Large homogenous compart- 
ments are out of the question 
where the ownership is badly split 
into numerous scattered parcels, 
as is so commonly the case; and 

4. Strict adherence to area con- 
trol may involve great sacrifice of 
existing and potential values the 
first time around. 


Harvest Cutting 


In general, the sawtimber units 
currently rely on single tree or 
small stand selection, with tree 
length logging and hauling not at 
all uncommon. However, a number 
of the sawtimber units aver that 
even-aged management will be 
their eventual goal. At the current 
time, as the result of good prac- 
tices of the past few decades, the 
volume of eut taken tends to in- 
crease each year. Natural regen- 
eration is relied upon, whether the 
forest is composed of loblolly, 
shortleaf, slash or longleaf pine, 
except of course in the case of con- 
version of low-grade, brushy areas 
or open lands where artificial re- 
generation is used. A ten-year cut- 
ting cycle is common. 

The majority of the pulpwood 
units use clearcutting and plant- 
ing, but not far behind are those 
that use clearcutting and seed 
trees. The latter are usually located 
in the loblolly pine type and areas 
with heavier soils. In the Coastal 
Plain particularly, slash pine is by 
far the most common species used 
in planting. Longleaf pine culture, 
either artificially or naturally, is 
usually considered to be too dif- 
ficult and hazardous. As a result, 
slash pine is being placed on ex- 
tensive areas and sites where it 
has never grown before. Where 
seed trees are used, the plan is 
usually to remove the seed trees 
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after they have done their job. In 
a rare case or two the seed trees 
will be held as standards for the 
purpose of producing large saw- 
logs at the end of the second rota- 
tion. 


Management Plans 


Management plans as they exist 
in such agencies as the U. S. For- 
est Service were rarely encountered 
in the survey, although they are in 
the course of development here 
and there. Although the manage- 
ment policy is well established 
throughout, the implementation of 
the policy through a specific writ- 
ten plan of action for a period 
such as ten years seems to give 
place to short-term plans for the 
year immediately in prospect. The 
policy statement or decision sets 
up the general course of action 
and the major objectives of the 
proposed management program. 
The management plan, based on a 
review of the entire forest re- 
source, defines the lines of action 
that will be followed over the 
course of a specified future period, 
subject to revision at the end of 
that time. The annual plan spells 
out the specific action for the com- 
ing operational year. In the South- 
east, therefore, there usually ap- 
pears to be a gap between the 
policy decision and the annual 
plan, a situation which will be 
changed as the present years of 
forceful conversion from one for- 
est situation to a new condition 
pass by and the future growing 
stock can be better envisioned. 


Major Problems 


Queries as to the major prob- 
lems confronting the forest man- 
agement units brought forth some 
interesting information. One unit 
surprisingly stated that it had no 
major problems; that although a 
number of situations and condi- 
tions needed adjustment, the meth- 
ods of correction were known and 
were practicable. Most units agreed 
that certain elements formerly con- 
sidered to be major problems were 
now under control. One of these 
was fire. Formerly considered to 
be the greatest obstacle to the prac- 
tice of forestry in the Southeast, 
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the general consensus, except for 
one or two striking exceptions, was 
that the fire situation was under 
control, although fire protection 
would always be a high priority 
activity. Incendiarism has _ been 
greatly reduced over much of the 
area. Within the last few years 
there has been a great improve- 
ment in protection effectiveness 
and protection measures are usual- 
ly adequate; finally, much more 
land than ever before is now under 
organized protection. Serious con- 
flagrations, however, are not yet 
a matter of past history, since 
several large burned areas of 
fairly recent date can still be seen. 

A second element was the land 
and timber tax. For many years 
after the final cutting of the virgin 
timber, land and timber taxes have 
not been unreasonable. However, 
in the last year or two, the topic 
is coming to the fore again, since 
taxes are beginning to rise sharply 
here and there, particularly in 
Florida. A few foresters say this 
is the result of trying to bring 
taxes into line with increased costs 
of administration. Discrimination 
in assessment of large properties 
is common, but recourse to the 
state boards of equalization usual- 
ly gives adequate revision. 

One of the major needs is good 
publie relations. The large owner- 
ships are suffering not only 
through discriminatory assessment, 
usually remediable, but also 


through unwarranted public fear 
that the large owner will soon take 
over the entire local economy. At- 
tempted legislation in Georgia to 
restrict further acquisition by any- 
one who already owned a specified 
acreage is one example. One of the 
best forms of promoting good rela- 
tions is to help maintain local in- 
dustries by providing raw ma- 
terials; by reestablishing naval 
stores operation in suitable areas 
where it was formerly prominent, 
but had virtually disappeared 
from some of the new large owner- 
ships; by making the new road 
networks available to the public; 
by cooperating in fish and game 
programs; and so forth. 

Serub oak, worthless hardwood 
areas, swamp lands and such are 
problems in the sense that their 
conversion is costly and money 
may currently be tight. The meth- 
ods of conversion are usually well 
known and satisfactory. A uni- 
versal concern is to get a full 
stocking at an acceptable cost. 
Limitations still exist that prevent 
the wholesale conversion of all 
classes of land. 

Competition for pulpwood is a 
definite problem since the lands 
owned or under control by the 
pulpwood units currently furnish 
only 5 to 35 percent of the require- 
ment, usually 20 percent or less. 
The situation is expected to ease 
within five to ten years, after 
which there should be an adequate 
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supply of pulpwood for all de- 
mands. Outside procurement will 
always be a prominent factor, how- 
ever, since even when the lands 
under control are all brought up 
to full stocking, the usual program 
envisions only 50 percent of the 
requirement being furnished by 
these lands with the remaining 50 
percent to be bought on the out- 
side. 

Transportation systems and road 
networks still need great improve- 
ment in a number of areas; in 
other areas, the situation is ade- 
quate, or good. 


Summary 

The visitor cannot fail to be im- 
pressed by the great strides that 
have been made by the industrial 
foresters of the Southeast, especial- 
ly within the last ten years. Equal- 
ly impressive is the energy, time, 
and money being spent to correct 
past mistakes in forest land man- 
agement. There is a strong sense 
of urgency to get the forest into 
full production ; there is commonly 
a lack of patience with nature’s 
slowness and unreliability and a 
substitution therefor of forceful, 
artificial methods of getting new 
full stands started. There is above 
all, the spirit that forestry has 
come of age and that the forest 
lands will be handled for the long 
future for their best use, namely 
the production of wood in its most 
useful forms. 
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Statistics from Schools of Forestry for 1959: 
Degrees Granted and Enrollments 


Gordon D. Marckworth 


This article is another in a series of comparable papers appearing an- 
nually in the JOURNAL OF Forestry since 1934, reporting the enroll- 


ment at the schools of forestry and the numbers of degrees conferred. 
Statistics of this type were first assembled when the Forest Education 
Inquiry made its study in 1929-1931, and were published in the In- 
quiry’s report of 1932. The annual articles in the JouRNAL have 
brought to date the figures for each successive year.” 


THE INCREASE in undergraduate en- 
rollment which began in the 1953- 
54 scholastic year has continued 
this year and totals 3 percent, in- 
ereasing from 7,866 to 8,101—last 
year the increase was 614 percent. 
This is the largest enrollment since 
the fall of 1948 which totaled 
8,212. All classes show an increase 
in enrollment (Table 6). 

General forestry accounts for 71 
percent of the enrollment in the 
combined junior and senior classes; 
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wildlife management ranks second 
with 9 percent and wood technology 
and utilization follows with ap- 
proximately 514 percent. The mas- 
ter candidates increased from 537 
to 609 and the candidates for the 
doctorate from 207 to 247. Of the 
total graduate enrollment of 856, 
53 percent are in general forestry; 
18 percent in wildlife management ; 
and 14 percent in wood technology 
and utilization. 

The number of bachelor degrees 
granted increased from 1,362 in 
1958 to 1,470 in 1959 of which 
1,005 were in general forestry, 102 
in wood technology and utilization, 
and 144 in wildlife management. 

The number of master degrees 
granted increased from 224 to 241 
of which 135 were in general for- 
estry, 35 in wood technology and 
utilization, and 42 in wildlife man- 
agement. 

The number of doctor degrees 
granted increased from 41 to 43 of 
which 18 were in general forestry, 
12 in wood technology and utiliza- 
tion and 8 in wildlife management. 


TABLE 1.—SIGNIFICANT STATISTICS FoR 1951 THROUGH 1959 


From 1900 through 1959 there 
have been 28,254 undergraduate 
forestry degrees granted in the 
United States. In addition 5,032 
master degrees and 536 doctor de- 
grees have been granted (Table 
10). 
Introduction 

The 1959 statistics from the 
schools of forestry in the United 
States are on the same basis as for 
1958 except that New Hampshire 
has been added to the accredited 
schools, and Arizona State College 
and Humboldt State College have 
been added to the non-accredited 
group. This has increased the num- 
ber of accredited schools to 28 and 
the non-accredited schools to 14— 
a total of 42. 

It has been customary to carry 
the statistics on the number of de- 
grees granted on a calendar year 
basis and since the reports are re- 
quested in October, the schools op- 
erating on a quarter basis have to 
estimate the number of degrees 
which will be granted at the end 
of the autumn quarter. It thus be- 
comes necessary to correct these 
estimates at the end of the year. 
For this reason the totals listed for 
1958 in the current compilation 
are slightly different from those 
listed last year. 

The statistics on degrees granted 
and enrollment of graduate stu- 
dents were first broken down by 


1951 1952 1953 1954 1955 1956 1957 1958 1959 

Bachelor degrees conferred — 1,564 1,267 1,045 957 829 887 1,172 1,362 1,470 

Hy Master degrees conferred 2. 267 226 151 179 194 233 207 224 241 
+ Doctor degrees conferred 21 25 37 44 31 34 44 41 43 
: Undergraduates enrolled : 4,799 4,691 4,909 5,357 6,038 6,933 7,395 7,866 8,101 
? Members of freshman class —. ; 1,370 1,536 1,698 1,986 2,149 2,220 2,230 2,516 2,569 
2 Members of sophomore class - aoe 1,012 1,168 1,377 1,566 1,807 1,831 1,860 1,948 
p Members of junior class . 1,053 1,013 917 1,032 1,236 1,549 1,759 1,718 1,774 
Members of senior class iced 1 1,130 1,126 962 1,087 1,357 1,575 1,772 1,810 

Graduate students—master — 344 281 349 423 405 430 500 537 609 


Graduate students—doctor 
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TasLE 2.—BACHELOR DEGREES GRANTED FOR COMPLETION OF STupIES IN SPECIALIZED FIELDS AT SCHOOLS OF FORESTRY IN THE 
Unitrep StTaTES—CALENDAR YEARS 1958 anp 1959 


General 
forestry 
1958 1959 


Accredited 
schools 


Wood 
technology 
1958 


Wildlife 
management 
1958 1959 


Range 
management 


1959 1958 1959 


Forest 
recreation 
1958 


Tota!s 
1958 1959 


Others 


1959 1958 1959 


Alabama 
California 
Colorado 

Florida 

Georgia 

Idaho 

Iowa 
La. Poly. Inst. 
Louisiana State 
Maine 
Massachusetts 
Michigan Mining 
Michigan State 
Michigan Univ. — 
Minnesota 
Missouri 

Montana 

New Hampshire 
New York 

North Carolina 
Oregon 
Pennsylvania 
Purdue 

Utah 

Washington Univ. 
West Virginia 


Total 


102 


1 


Schools 
not accredited 


Arkansas 

Clemson 
Connecticut 
Humboldt 

Illinois Univ. 
Mississippi 
Oklahoma 

Rutgers 

Univ. of the South 
Texas (S.F. Austin) 
Virginia Poly. Inst. 
Washington State 


37 
28 

4 

4 
15 
10 
19 


Total 


143 


Grand total 


16 15 186 


158 1,362 


specialized curricula in 1953. In 
1954 this breakdown was extended 
to the enrollment of undergraduate 
students in the junior and senior 
classes. At that time it was found 
that there was little segregation 
during the first two years and a 
breakdown of the enrollment in 
those classes would be virtually 
impossible. 

The same five broad classes used 
for the past five years have been 
used again this year. These are 
general forestry, wood technology 
and utilization, range management, 
wildlife management, and forest 
recreation. Those curricula falling 
outside of these broad classes have 
been grouped under the heading 
others. 

Each of these classes was de- 


scribed in 1953 (Jour. Forestry 
52 :354-358) and 1954 (Jour. For- 
estry 53:256-261), and again in 
1957 (Jour. Forestry 56 :129-135). 


Degrees Granted 


During the calendar year 1959 
the 42 schools of forestry awarded 
an estimated 1,470 undergraduate 
degrees, 241 master degrees, and 
43 doctor degrees. Of the total 
undergraduate degrees 1,314 were 
awarded by the accredited schools, 
compared to 1,219 in 1958. In both 
years these figures represented 89 
percent of the total. 

Looking at the breakdown of the 
undergraduate degrees in the spe- 
cialized fields, we find that 1,005 or 
68 percent were in the field of gen- 
eral forestry. This compares to 66 


percent in 1958 and 1957; and 68 
percent in 1956 (Table 2). Wild- 
life management ranked second 
with 10 percent and wood technol- 
ogy and utilization followed with 7 
percent, while others accounted for 
11 percent. 

The estimated number of master 
degrees granted in 1959 totaled 
241. General forestry accounted 
for 135 or 56 percent. Wild'ife 
management ranked second with 41 
or 17 percent and wood technology 
and utilization third with 35. Of 
the 230 master degrees granted 
224 were granted by the accredited 
schools (Table 3). 

The estimated number of doctor 
degrees granted this year increased 
from 41 in 1958 to 43. The largest 


i ies 27 10 2 22 9 25 20 10 11 a 3 82 72 | 
34 : 6 9 3 6 3 5 54 54 
35 52 6 1 20 21 6 4 124 100° 191 178 
26 21 2 6 : 8 15 6 3 42 45 
28 36 its 4 ase om 6 2 34 38 
30 9 5 5 1 4 1 41 45 
87 44 28 22 : iz 29 27 94 93 
26 33 6 11 9 10 41 54 
54 59 9 11 63 70 
22 33 21 20 12 30 55 83 
21 14 4 6 8 6 33 26 
761 sco 49 43 101 136 16 15 186 158 1,219 1,314 
| 902 1,005 106 102 49 46 103 144 1.470 
| 
| 
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G TABLE 3.—Master DEGREES GRANTED FOR COMPLETION OF STUDIES IN SPECIALIZED FIELDS AT SCHOOLS OF FORESTRY IN THE 
4 UniITep STaTES—CALENDAR YEARS 1958 anp 1959 
General Wood Range Wildlife Forest 
Accredited forestry technology management management recreation Others Totals 
schools 1958 1959 1958 1959 1958 1959 1958 1959 1958 1959 1958 1959 1958 1959 
Alabama 2 
| California 4 12 1 3 4 13 
“\ Colorado , 6 4 4 8 5 14 13 
es: Duke 15 15 4 2 19 17 
Florida 
5 Georgia 2 4 ne 1 3 4 
Idaho 3 8 1 3 3 1 7 12 
y Iowa 2 2 2 1 5 2 
Louisiana State 6 5 1 2 2 3 9 10 
Maine 1 1 2 2 2 
Massachusetts 1 2 1 
Michigan State 10 5 4 9 11 11 25 25 
j Michigan Univ. 9 7 3 4 6 6 3 22 16 
2 Minnesota 5 4 5 4 
Missouri 1 1 1 
: Montana 2 1 1 1 1 2 4 
: s New York 9 17 10 14 1 3 3 6 23 40 
~ j North Carolina 3 3 2 3 5 6 
Oregon 16 5 2 2 18 7 
Pennsylvania 3 4 5 2 3 11 
f Purdue 2 2 1 3 3 5 
Fi Utah 1 4 5 5 5 11 9 
‘ Washington Univ. 6 3 1 2 7 5 
; Yale 25 29 5 2 30 31 
Total 131 134 31 35 5 6 3 41 23 230s 221 239 
Schools 
not accredited 
Connecticut 1 1 
Va. Poly. Inst. 3 1 3 1 
Total 1 3 1 3 2 
Grand total 


Taste 4.—Doctor Deerees GRANTED FOR COMPLETION OF STUDIES IN SPECIALI7ED FIELDS AT SCHOOLS OF FORESTRY IN THE 
UNITED STATES—CALENDAR YEARS 1958 anv 1959 


; General Wood Range Wildlife Forest 
u Aceredited forestry technology management management recreation Others Totals 
wh schools 1958 1959 1958 1959 1958 1959 1958 1959 1958° 1959 1958 1959 1958 1959 
California l 1 
Duke 2 2 1 3 2 
Iowa 1 
‘ Michigan State 2 4 1 1 7 1 
4 Michigan Univ. 1 5 1 1 4 3 3 5 13 
Minnesota 2 1 4 1 
New York 3 2 7 8 1 2 11 12 
North Carolina 1 
in Utah 2 5 1 5 3 
Washington Univ. 1 1 1 
Yale 4 5 3 4 8 
: Total 15 18 9 12 2 11 8 + 3 39 43 b 


Schools 
not accredited 


Virginia Poly. 2 2 
Grand total 15 18 9 12 2 13 8 4 3 41 43 


= * ‘ 
at 
5} 
: 
‘ 
| F 
7 
| + 
| 


Marcu 1960 191 


TABLE 5.—ENROLLMENT BY CLASSES AT SCHOOLS OF FORESTRY IN THE UNITED STATES FOR THE FALL TERM 1959-1960 


Graduates 
Accredited schools Freshman Sophomore Junior Senior Total undergraduate Master Doctor 


Alabama 43 26 204 4 
California ibs 12 16 34 49 111 19 34 
147 112 86 90 435 29 5 
Duke . : mf 48 13 
Florida ae 45 35 25 20 125 4 es 
Georgia elit. ms 60 83 70 99 312 16 ok 
Idaho ; 81 74 63 66 284 17 3 
Iowa : 52 47 51 50 200 4 3 
Louisiana Polytechnic Inst. 41 35 27 27 130 : 
Louisian State es 45 7 27 34 113 17 
Maine Lag ernete 74 51 50 57 232 6 
Massachusetts — ~~... 40 25 19 23 107 10 
Michigan Mining 58 43 37 18 156 
Michigan State 167 112 164 159 602 49 31 
Michigan Univ. 20 24 47 53 144 46 49 
Minnesota _ ; 94 114 76 53 337 25 15 
Missouri P 60 48 31 35 174 6 at 
Montana . a, 101 64 53 81 299 34 
New Hampshire 21 17 13 13 64 3 - 
New York 170 138 86 105 499 86 38 
North Carolina 121 95 80 95 391 19 8 
Oregon _ ai 92 77 95 97 361 19 7 
Pennsylvania 127 79 74 3 363 19 : 
Purdue So a 52 38 36 42 168 17 3 
Utah - 93 93 123 87 396 29 11 . 
Washington Univ. = 76 40 79 67 262 25 10 
West Virginia 60 82 37 50 229 
Yale 45 17 
Total 2,019 1,592 1,508 1,579 6,698 596 247 


Schools not accredited 


rer Arkansas ; 40 24 24 26 114 
Clemson 107 38 19 11 175 
* Connecticut — 9 13 9 20 51 5 
Humboldt 57 48 33 31 169 
Illinois Univ. : 38 21 21 6 86 2 
Mississippi ____ 29 43 43 38 153 
E Oklahoma a 35 27 35 34 131 : 
13 Rutgers 12 15 10 11 48 
Southern Illinois 48 32 14 7 101 
Beet Univ. of South ; 20 12 7 4 43 
Texas (S. F. Austin) —_ 42 2 14 13 90 
Virginia Polytechnic Inst. 29 16 11 8 64 6 


Washington State 
Total 
Grand total 2,569 1,948 1,774 1,810 8,101 609 247 


TABLE 6.—UNDERGRADUATE FALL TERM ENROLLMENT BY CLASSES IN SCHOOLS OF FORESTRY IN THE UNITED STATES 
FOR THE YEARS 1944-1945 THROUGH 1959-1960 


Freshman— —Sophomore— —Junior—— —Senior— Totals—— 
Enroll- Enroll- Enroll- Enroll- Enroll- 
Academie years ment Change ment Change ment Change ment Change ment Change 
1944 1945 321 + 122 114 + 20 64 — 37 72 — 37 571 + 68 
1945-1946 Mt st® ee 840 + 519 315 + 201 205 +141 113 + 41 1,473 + 902 
1946-1947 3,611 +2,771 1,840 +1,525 914 +709 645 +532 7,010 +5,537 
1947-1948 —],550 2,878 +41,038 1,577 +663 938 +293 7,454 + 444 
1948-1949 ate the: 1,851 — 210 2,178 — 700 2,497 +920 1,686 +748 8,212 + 758 
1949-1950 ......... 1,485 — 366 1,667 — 6511 1,816 —681 2,501 +815 7,469 — 743 
1950-1951 1,379 — 288 1,384 —432 1,730 —771 5,935 —1,534 
1951-1952 1,107 — 272 1,053 —331 1,269 —461 4,799 —1,136 
1952-1953 nme Roe. oe 1,012 — 95 1,013 — 40 1,130 —139 4,691 — 108 
1953-1954 eo) oe 1,698 + 162 1,168 + 156 917 — 96 1,126 — 4 4,909 + 218 
1954-1955 i 1,377 + 209 1,032. +115 962 —164 5,357 + 
1955-1956 ; es Oe 1,566 + 189 1,236 +204 1,087 +125 6,038 + 
1956-1957 1,807 + 241 1,549 +313 1,357 +270 6,933 + 
1957-1958 Bnd ean Ae 2,230 + 10 1,831 + 24 1,759 +210 1,575 +218 7,935 + 
1,860 + 29 1,718 — 41 1,772 +197 7,866 + 
1959 1960 ; . . 2,569 + 235 1,948 + 88 1,774 + 56 1,810 + 38 8,101 + 
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TABLE 7.—ENROLLMENT OF JUNIOR AND SENIOR STUDENTS IN SPECIALIZED FIELDS AT ScHOOLS OF FORESTRY IN THE 
Unirep STaTes FOR THE Fatt. 1959-1960 


JOURNAL OF FORESTRY 


Accredited 
schools 


General 
forestry 
Jr. 


technology 
Sr. 


Alabama 
California 
Colorado 
Florida 
Georgia 

Idaho 

Iowa 

La. Poly. Inst. 
Louisiana State 
Maine 
Massachusetts 
Michigan Mining 
Michigan State 
Michigan Univ. 
Minnesota 
Missouri 
Montana 

New Hampshire 
New York 
North Carolina 
Oregon 
Pennsylvania 
Purdue 

Utah 
Washington Univ. 
West Virginia 


Total 
Schools 
not accredited 


Arizona State 
Arkansas 
Clemson 
Connecticut 
Humboldt 
Illinois Univ. 
Mississippi 
Oklahoma 
Rutgers 
Southern Illinois 
Univ. of South —. 
Texas (S.F. Austin) 
Va. Poly. Inst. 
Washington State 


Total 


Grand total 


TABLE 8.—FaLL TERM ENROLLMENT OF WOMEN IN SCHOOLS OF FORESTRY 
IN THE UNITED STATES FOR THE YEARS 1943 THROUGH 1959 


1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 


1 009 


19 
20 
On 

65 


Freshman Sophomore Junior 


no | 


8 
1 


13 


wna 


88 114 


Forest 
recreation Others Totals 
Jr. Sr. Jr. Sr. Jr. Sr. 
25 26 
14 s 3 1 86 90 
70 99 
3 4 63 66 
3 50 57 
5 6 75 80 164 159 
9 2 47 53 
8 3 76 53 
= 1 4 31 35 
4 2 1 53 81 
13 13 
36 44 86 105 
‘ 5 2 27 80 95 
95 97 
aes 1 5 74 83 
1 36 42 
5 1 123 87 
79 67 
37 50 
28 17 163 174 1,508 1,579 


24 26 

19 11 

9 20 

33 31 

21 6 

43 38 

35 34 

10 1] 
14 7 

7 4 
14 13 
ll 8 

20 22 

266 231 

28 17 163 174 1,774 1,810 
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w 
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Senior 


4 
1 


-—Graduates—— 


ee 


oe! 


number, 18 (42 percent) were in 
general forestry (Table 4). 


Undergraduate Enrollment 


After an all-time high of 8,212 
in the fall of 1948, undergraduate 
enrollment dropped to 4,691 in 
1952. Since that date it has in- 
creased, and totaled 8,101 this year. 
The total increase this year is 235 
compared to 471 last year and 462 
the year before (Tables 5 and 6). 

Each class shows an increase this 
year. However, the total increase 
is less than it has been since 1953. 
The increase in both the freshman 
and senior years is less than it was 


| 
| 
Wood Range Wildlife 
r. Jr. Sr Jr. Sr. 
18 6 
14 11 fone 1 5 11 
40 46 3 41 24 4 
22 34 7 14 10 
42 59 1 5 2 8 3 
35 38 15 23 
49 55 6 13 
} 46 27 37 23 35 36 
29 34 4 5 ‘a 4 11 
247-293 4 7 1 8 7 ab 
1256 1,269 74 «465 165 171 
craduates Master Doctor 
16 = 
| 18 1 bi 
| 9 
6 
5 1 
16 |, 
17 
18 
20 
20 
21 
16 
Meg 
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TABLE 9.—ENROLLMENT OF GRADUATE STUDENTS IN SCHOOLS OF YORESTRY IN THE UNITED STATES FOR THE FALL TERM 1959-1960 


General Wood Range Wildlife Forest 
Accredited forestry technology management management recreation Others 
schools Ms. Dr. Ms. Dr. Ms. Dr. Ms. Dr. Ms. Dr. Ms. 


Totals 


California 11 27 5 ws 

Colorado — 7 
Idaho 

La. State Univ. — 
Massachusetts — 
Michigan State - 
Michigan Univ. — 
Minnesota 

Missouri 


New Hampshire — 
New York 
North Carolina 
Oregon 
Pennsylvania 
Purdue 


! 
Wi rwwwoo! wi pm! 


Yale 


Total 


Schools 
not accredited 


Connecticut 
Illinois Univ. 
Va. Poly Inst. 


Total 


Grand total 


TABLE 10.—NUMBER OF DEGREES GRANTED FOR COMPLETION oF StupIES AT SCHOOLS last year—the freshman enrollment 
oF FoRESTRY IN THE UNITED STATES FOR THE CALENDAR YEARS 1900-1959 increase dropping from 286 to 235 
Under- Under- and the senior from 197 to 38. The 

P graduate Master Doctor graduate Master Doctor sopho.rore increase rose from 29 to 
Years degrees degrees degrees | Years degrees degrees degrees 88 and junior increase from a loss 


1900 1931 394 (34)" of 4] 
1988 $80 3 f 4 te an ine ease of 56. 
1902 1933 355 Looking at this breakdown by 


— ee 337 specialized curricula we find that 
1905 1936 71 percent of the junior and 70 
percent of the senior enrollment 


1906 2 : 1937 
rev! aaa were accounted for by those major- 
1909 1940 ing in general forestry (Table 7). 
= a These percentages are approxi- 
1912 1943 mately the same as they have been 
1913 1944 for the past several years. In oth- 

1915 2 1946 er words, over two-thirds of the 
1916 1947 undergraduate enrollment  con- 
50 tinues in general forestry (Table 
1919 : 1950 7). It would also indicate that the 
— bee bachelor degrees granted during 
1922 4 1953 5 the next two years will continue 
1923 1954 to account for two-thirds of the 
1925 1956 

1926 1957 Wildlife management ranks see- 
a 4 pe ond, as it did last year, with 9 
1929 percent of the junior and senior 
1930 308 Total 28,254 5,032 classes. Wood technology and util- 
‘Total doctor degrees granted prior to 1932: Breakdown by years not available. ization follows with 5 and 6 per- 


3 1 19 34 
fake 1 1 3 4 29 5 
24 1 49 31 
9 14 46 49 
42 10 25 4 1 21 2 86 38 
Utah 5 5 17 6 1 it 29 11 
_. 329-129 42 13 11 103 42 4 1 69 22 (5596 247 
| _.. 831. 129 78 42 13 11 114 42 4 1 69 22 247 
ae : 
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cent in the junior and senior classes 
respectively. 

Trends in enrollment are always 
confused by many factors, and pre 
dictions are hazardous at best. Four 
years ago trends indicated an in- 
erease in 1956 of 10 percent which 
actually totaled 15 percent. The 
trends for 1957 indicated an in- 
erease of 12 percent, but showed 
an increase of only 7 percent. The 
trends for 1958 indicated a net in- 
erease of 3 percent, but the actual 
increase was 614 percent. 

Last year I predicted that if 
present trends continued, the un- 
dergraduate enrollment in the fall 
of 1959 should approach the 1948 
all-time high of 8,212. This it did 
for the enrollment totaled 8,101. 
Present indications are that there 
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will be only a slight increase next 
year. 

The enrollment of undergraduate 
women students continues small, 
totalling 16 this year compared to 
21 in 1958, 20 in 1956 and 1957 
(Table 8). 


Graduate Enrollment 


The graduate enrollment is con- 
fined to 25 accredited and 3 non- 
accredited schools. The enrollment 
for the master degree has increased 
from 537 to 609, and the doctorate 
from 207 to 247 or a combined in- 
crease from 744 to 856. Of these 
53 percent are in general forestry; 
18 percent in wildlife management ; 
and 14 percent in wood technology 
and utilization. The accredited 
schools account for 596 of the 609 
master candidates and all of the 


RRB 


Four months after planting, seed- 


doctor candidates. 

Among the accredited schools 
329 of the 596 master candidates 
were enrolled in general forestry, 
103 in wildlife management, and 
78 in wood technology and utiliza- 
tion. Among the non-accredited 
schools out of a total of 13 candi- 
dates, 11 were in wildlife manage- 
ment and 2 in general forestry 
(Table 9). 

The total enrollment for the doc- 
torate is in the accredited schools 
and shows 129 in general forestry, 
42 in wood technology and utiliza- 
tion, and 42 in wildlife manage- 
ment (Table 9). 

Of the 856 graduate students en- 
rolled throughout the nation only 
eight are women, and all are can- 
didates for the master degree (Ta- 
ble 8). 


A Test of Gibberellic Acid 
on Longleaf Pine 


In reading Westing’s recent ar- 
ticle’ we noted that no published 
results of trials of gibberellic acid 
or longleaf pine had been located. 
In the hope of remedying this de- 
ficiency, we submit the following 
negative results of a test conducted 
at the U. S. Forest Service’s Lake 
City Research Center. 

In March 1957 a 200 ppm. 
(5.8 104M) solution of gibberellic 
acid was used to test the response 
of longleaf seedlings to a dip in 
this growth regulator. Four treat- 
ments were tested: (1) dipping the 
entire plant, (2) dipping the root 
system only, (3) dipping the folli- 
age to the root cellar, and (4) an 
untreated check. A total of 240 
seedlings was used, 60 in each 
treatment. Six blocks of four ran- 
domized rows, each containing 10 
seedlings, were planted. Each block 
was treated and planted separately. 


ling survival and vigor were 
checked. At that time the survival 
percentages in the treatments list- 
ed above were 45, 62, 68, and 88 
percent, respectively. The differ- 
ences were significant at the 1-per- 
cent level of probability. The seed- 
lings which had received no treat- 
ment had the most vigorous ap- 
pearance. 

In the press of other work nega- 
tive results sometimes receive less 
attention than they deserve. Au- 
thor Westing is to be commended 
for making an effort to prevent 
repetition of efforts in unpromis- 
ing lines of research. 

J. F. Kraus 
and R. W. JOHANSEN 

Southeastern Forest Experiment 

Station, Forest Service, 
U. S. Department of Agriculture 
Asheville, N. C. 


*Westing, Arthur H. Effect of gib- 
berellin on conifers: generally negative. 
Jour. Forestry 57:120-122. 1959. 
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S. Little and H. A. Somes 


THE COMMON BELIEF has been that 
loblolly pine sprouts little, if at all. 
For example, Grano (2) stated that 
young shortleaf pines sprout after 
being severely damaged, while lob- 
lolly pines do not. Little (3) has 
said that sprouting in this species 
is negligible. However, rabbits clip 
thousands of loblolly pine seedlings 
each year, and, as Wakeley (7) no- 
ticed, many of these recover. 

Under what conditions and to 
what age may loblolly pine sprout? 
This paper, which is based on ob- 
servations of seedlings purposely 
clipped, attempts to answer that 
question. 


Sources of Sprouts 


Loblolly pine seedlings may pro- 
duce sprouts from two sources. One 
is buds at the nodes;' the other, 
dwarf shoots or the sites of dwarf 
shoots. Of these two possible 
sources, the latter is by far the 
more important. 

In his monograph on pines, Doak 
(1) pointed out that fascicles are 
specialized, deciduous dwarf shoots 
that differ from long shoots. In 
some dwarf shoots he found no 
trace of tip meristems; in others 
he found growing points that 
graded from minute simple domes 
of meristematic tissue through buds 
in varying stages of development 
to well-developed scaly ones. He 
also found indications that some 
dwarf-shoot buds grow slowly from 
year to year without actually ex- 
tending to form branches. 
According to the Stones (6), 
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*Node in this paper means, as in most 
forestry literature, the point on the stem 
at which normal lateral buds oceur or 
have occurred (5). It marks the end of 
a stage of height growth. 


Sprouting of Loblolly Pine 


each of the axils of the lower pri- 
mary needles on the seedling stem 
contains meristem that is poten- 
tially capable of producing a needle 
fascicle, a shoot, or a dormant bud. 
In loblolly pine, buds develop in 
a variable number of the primary 
needle axils. Some of the buds elon- 
gate soon after formation, whereas 
others remain dormant for a time 
(6). 

The proportion of axils that de- 
velop needle fascicles, as well as 
the height at which the first fas- 
cicles are formed, varies with grow- 
ing conditions. Most loblolly pine 
seedlings growing under relatively 
unfavorable conditions in the wild 
develop only primary needles on 
the lowest 6 inches of their stems 
or, at most, only a few fascicles. 


In contrast, fertilized and watered 
nursery seedlings may develop nu- 
merous needle fascicles in the axils 
of primary needles, starting as low 
as 2 inches above the cotyledons. 

Even so, given a suitable stim- 
ulus, both types of seedlings may 
develop new shoots. Fascicle buds, 
dormant axillary buds, and meris- 
tematic growing points all have the 
potential to elongate so long as the 
meristem is viable. 

Unlike pitch pine, loblolly pine 
seedlings do not normally develop 
large basal branches along the low- 
est 5 inches or so of stem (Fig. 1). 
Above that height, some nodal buds 
usually elongate with or soon after 
the terminal bud so that conspicu- 
ous branches are formed. But on 
the basal portion of the stem, es- 


Fic. 1.—Branch development of a typical loblolly pine seedling. Left, overall view: 


notice the absence of basal crook. Right, in this close-up notice the stunted branches 
(one on the right side of stem at 5 inches, one at left at 2 inches), each having only 


one or two needle fascicles. 
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pecially in natural reproduction, 
branch buds are slow to appear and 
seldom develop into more than 
stunted branches or twigs. Some 
may be so stunted that they bear 
only one or two needle fascicles 
(Fig. 1). While such branches vary 
in number, they are restricted to a 
short distance above the cotyledons 
—usually 2 to 4 inches. We do not 
know how many of these start as 
nodal buds; but we surmise, from 
their slow appearance and _ scat- 
tered locations, that most originate 
at dwarf-shoot sites. 


Buds Prerequisite to Sprouting 


For either loblolly or other pine 
species to sprout and recover after 


Fig. 2.—Sprouts from a‘6-year-old loblol- 
ly pine seedling. Above: in the middle 
of July, about 2 months after clipping. 
Below: at the end of the first growing 
season. Even at that time, sprouts from 
some stumps of this age were no more 
advanced than those shown in the upper 
photo. 


death of the stem, an absolute re- 
quirement is that a sector of stem 
above the original position of the 
cotyledons remain alive. This is so 
because sprouts can develop only 
from dormant buds, bud-bearing 
fascicles or dwarf shoots, or pos- 
sibly from meristematic bud pri- 
mordia, all of which originate 
either in a primary needle axil or 
at a node. Pines, in common with 
many other species, seem incapable 
of generating stem primordia from 
tissues of the hypocotyl or of the 
roots. 

To demonstrate this basic prin- 
ciple of sprout origin, we clipped 
100 loblolly pine seedlings in No- 
vember 1954. Fifty seedlings were 
of 1954 origin and 50 were of 1953 
origin; 25 of each age group were 
clipped below the cotyledons and 
25 about 1 inch above. When exam- 
ined the following May, none of 
the seedlings clipped below the 
cotyledons showed any sign of re- 
covery. In contrast, 72 percent of 
the l-vear seedlings and 48 percent 
of the 2-year ones clipped above 
the cotyledons were developing new 
shoots. In a later test in which 
twenty l-year and twenty 2-year 
seedlings were clipped to leave 
longer stubs (0.2 to 0.3 foot tall), 
every seedling developed sprouts. 

The same principle has been ob- 
served among natural and planted 
l-year-old seedlings clipped by rab- 
bits. On the natural reproduction 
of certain areas, many of the euts 
are so low that little or none of the 
epicotyl is left, and seedling mor- 
tality is high. Planted seedlings, 
however, often are set lower than 
their natural position; when rab- 
bits clip these low-set seedlings, a 
substantial piece of epicotyl is left 
and most of such seedlings sprout. 


Age of seedling Clipped 


Years 


10-13 6 0.4 
9 6 0.4 

7-8 8 0.4 

6 15 0.4 

5 20 0.4 

4 20 0.2-0.4 

3 20 0.2-0.4 

3 20 0.2-0.3 

2 2 0.2-0.3 

1 20 0.2-0.3 


Height of cut 
Number Feet 
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Notable, too, are differences in 
the usual origin of sprouts. Planted 
seedlings, as part of their nursery 
heritage, commonly bear many nee- 
dle fascicles along the first-year 
juvenile stem ; here fascicles are the 
usual source of sprouts after clip- 
ping. On the other hand, fascicles 
commonly are sparse or absent on 
the lower juvenile stem of wild 
seedlings; when these seedlings re- 
eover from clipping, the sprouts 
originate mostly from dormant 
axillary buds or meristematic bud 
primordia. 

When the green tops or tops and 
stems of young loblolly pines are 
killed by fire, the trees cannot be 
expected to recover. Loblolly dif- 
fers from pitch and shortleaf pines 
in that: (1) it does not normally 
develop a basal crook, which in the 
latter two species protects dormant 
basal buds by bringing them in con- 
tact with the ground; and (2) it 
does not have dormant buds, pro- 
tected by thick bark, along the bole. 
These protective adaptations com- 
monly enable pitch and shortleaf 
pines to produce basal and bole 
sprouts after fires of moderate in- 
tensity (4, 6), whereas loblolly 
pines—even seedlings—in similar 
situations do not sprout beeause 
their comparatively unprotected 
basal buds are easily killed. 


Sprout Vigor and Persistence 
Decline with Seedling Age 


The ability of loblolly pine to 
produce sprouts decreases rapidly 
with age. In our observations, seed- 
lings more than 8 years old did not 
even start to sprout after severance 
of stems about 0.4 foot above 
ground, while nearly all seedlings 
1 or 2 years old sprouted after sim- 
ilar cutting. Here are our observa- 
tions on initial sprouting: 


Sprouted 
Percent 


Date cut 


May 1958 0 
May 1958 0 
May 1958 25 
May 1958 80 
April 1957 55 
April 1957 60 
April 1957 80 
April 1956 80 
April 1956 100 
April 1956 100 
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More 6-year-old seedlings sprout- 
ed in 1958 than 5-year-old seedlings 
in 1957. Possibly the more favor- 
able growing season in 1958 caused 
this difference permitting relative- 
ly weak buds to develop shoots 
(Fig. 2). 

Not all seedlings that sprout sur- 
vive, and mortality seems to in- 
crease with age. For example, we 
found no living sprouts at the end 
of the first growing season on seed- 
lings that were older than 6 years 
when clipped. While 73 percent of 
the 6-year-old seedlings clipped in 
May had living sprouts in October, 
most of these were weak (Fig. 2). 
Probably only an occasional one 
will survive. 

Of the 5-year-old seedlings, only 
one (5 percent) had living sprouts 
at the end of the second growing 
season (Fig. 3). Although 35 per- 
cent of the 3-year-old seedlings 
clipped in 1957 had living sprouts 
at the end of their second growing 
season, only 5 percent of the 3- 
year-old seedlings clipped a year 
earlier had living sprouts during 
their third growing season. In con- 
trast, 90 percent both of the 1-year- 
old and 2-year-old seedlings clipped 
in 1956 had living sprouts during 
their third growing season. 

Since needle fascicles generally 
were absent below the cut on the 
experimental seedlings of all ages, 
there were practically no sprouts 
of fascicle origin. Nearly all the 
observed sprouting apparently 
came from basal buds, most of 
which were probably in needle- 
fascicle (or dwarf-shoot) sites. In 
the youngest seedlings, those 1 or 
2 years old, no buds were easily 
visible before clipping, but later 
inspection indicated that either 
minute buds or meristematie bud 


primordia probably were present 
but hidden within the bark.? In 
many of the older seedlings, sprout- 
ing was from visible buds. In some 
instances, a few of these buds had 
developed into minute branches 
that protruded 4 to 1 inch beyond 
the bark and possibly bore one or 
two needle fascicles—such as those 
shown in Figure 1. 

These minute branches or elon- 
gated buds are a more important 
source of sprouts in seedlings 
older than 3 years than in younger 
ones. None of the sprouts from 3- 
year-old seedlings were attributed 
to that source. However, some of 
the shoots on 17 percent of the 4- 
year-old seedlings and on 73 per- 
eent of the 5-year-old seedlings, 
and all sprouts on the 7- and 8- 
year-old seedlings, arose from such 
minute branches. 


Summary 


In Maryland loblolly pines up 
to 7 or 8 years of age may sprout 
after severance of the stem. Most 
sprouts start from dwarf-shoot 
sites: from buds or meristem 
formed in the axils of primary 
needles, from needle fascicles, or 
from minute branches originating 
in these axillary sites. However, 
nodal buds also probably produce 
an occasional sprout. Sprouting 
therefore can occur only if a por- 
tion of bud-bearing epicotyl re- 
mains after the cut. Loblolly pines 
do not sprout after fire because 
the buds are all situated above 
ground and thus are easily killed. 
Sprouting vigor declines with in- 
creasing seedling age over 2 years, 


*An anatomical study of the origin and 
development of basal buds, now being 


planned, should provide the basis for 
more definite statements than can now 
be made. 


Fig. 3.—Two-year-old sprouts produced 
by clipping a 5-year-old loblolly pine 
seedling. (Pencil rests on top of the 
stump. ) 


and sprouts that do start on 3-year 
and older seedlings mostly die off. 
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Rep PINE (Pinus resinosa Ait.) is 
one of the more valuable conifer- 
ous species in the Lake States, and 
is continuing to be widely used in 
reforestation. While at the present 
time red pine stands occupy slight- 
ly less than one million acres, the 
plantable area in the three states 
exceeds eight million acres, and 
much of it is suitable for red pine. 
The reforested area and the im- 
portance of red pine are therefore 
likely to increase. Many red pine 
plantations are growing on soils 
which are more productive than 
those on which red pine occurs 
naturally. This condition suggests 
a need for additional study of site 
quality relationships for red pine. 
The quality of a given forest site 
is determined by a complex of soil, 
climatic, and other factors. No 
single factor has been found to cor- 
relate sufficiently with tree growth 
to serve as a reliable measure of 
site quality. The use of plant indi- 
eators is recognized as a valuable 
method of forest site quality clas- 
sification in some instances. The 
most commonly used measure of site 
quality is site index, which is the 
average height attained by domi- 
nant and codominant trees in rela- 
tively pure, even-aged, well stocked 
stands at some reference age. For 
eastern species, such as red pine, 
the reference age is 50 years. 
The 5-year growth intercept 
method of site quality evaluation 
is a relatively new technique. Fer- 
ree, Shearer and Stone (2) have 
proposed use of this method in 
young plantations until they be- 
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Site Index for Planted Red Pine by the 
5-Year Growth Intercept Method’ 


come old enough to permit the cal- 
culation of conventional site in- 
dexes. 

The purpose of this study is to 
determine the relationship between 
the results obtained by the 5-year 
growth intercept method of evaln- 
ating site quality and the results 
obtained by the conventional 
height-over-age site index method 
for red pine. 

Of necessity, American site in- 
dex curves have been derived from 
temporary sample plot data. This 
approach involves determining the 
average ages and heights of the 
dominant and codominant trees in 
many stands, fitting a single aver- 
age regression curve of height on 
age, and drawing higher and lower 
harmonized curves. 

The limitations and inaccuracies 
of this method are many. It as- 
sumes that the curves for the poor- 
est sites have the same growth pat- 
tern as those for the best sites. 
According to Bull (1), proper 
growth curves can be obtained only 
by plotting individual growth 
curves for a given site. The process 
of harmonizing site index curves 
assumes that site differences as ex- 
pressed by growth are apparent at 
an early age. If one site produced 
a taller tree at age 50 than another 
site, the assumption is made that 
the tree was taller on the better 
site at all preceding ages, and will 
be taller at all subsequent ages 
than the tree on the poorer site. 

The height-over-age method is 
inaccurate in stands where domi- 
nant and codominant trees have 
been affected by past suppression, 
in extremely dense or very open 
stands where stagnation or exces- 
sive crown development are ob- 
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served (3), and in stands where 
certain cuttings such as thinning 
from above have been made. 

The use of red pine site index 
eurves presently available (3) is 
limited to stands at least 20 years 
old. Below this age, the curves are 
subject to increasing error, and 
cannot be considered reliable. In 
young stands, an error in the total 
age seriously affects the site index 
determination. The large variabil- 
ity in the establishment period is 
a major source of error when this 
method is applied to young stands. 

When the planting date is not 
known, it is often difficult to deter- 
mine the total age. The number of 
nodes on the lower portion of the 
tree cannot be counted accurately, 
and the estimate of age by counts 
of annual rings on increment cores 
is scarcely better. 

Because of the difficulty in meas- 
uring total heights, especially in 
dense stands 25 to 35 feet or more 
in height, site index data are fre- 
quently not obtained, or are not 
obtained accurately. Thus, the 
published information on _ stand 
growth and development of red 
pine which is available for various 
site indexes is not utilized in plan- 
tation evaluation and management. 

The 5-year intercept method of 
site quality evaluation is based on 
two assumptions. It assumes that 
height growth made by each tree 
for 5 years beginning with the at- 
tainment of breast height can be 
measured easily and accurately. It 
also assumes that once trees of a 
given species and at a wide range 
of plantation spacings have reached 
breast height on comparable sites, 
they will grow at essentially com- 
parable rates for the next 5 years 
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TABLE 1.—DisTRIBUTION OF PLOTS By LOCATION AND INTERCEPT CLASS 


Forest name and location 


2.50 3.50 4.50 5.50 6.50 
to to to to to 
3.49 4.49 5.49 6.49 7.49 


7.50 
to 
8.49 


8.50 9.50 1050 11.50 
to to to to 
9.49 1049 11.49 12.49 Total 


Dunbar Forest, Sault Ste. Marie, Mich. 
Stinchfield Woods, Pinckney, Mich. 
Kirkwood Forest, Thessalon, Ontario 
Kellogg Forest, Augusta, Mich. ‘ 
Lake Superior State Forest, Newberry, M 


Kimball Forest, Battle Creek, Mich. 
Kiwanis Forest, Dafter, Mich. 


Total 


or more, whereas on contrasting 
sites they will grow at consistently 
contrasting rates. 


Previous Work 


In 1931, Bull (1) tested a meth- 
od similar to the 5-year intercept 
method. He determined the num- 
ber of vears required for a tree to 
grow from 3 feet to 9 feet above 
the ground, as well as the number 
of years to grow other internal 
lengths. He reported that this 
method gave very erratic and un- 
satisfactory results. Wakeley and 
Marrero (5) are the pioneers of 
the 5-year intercept method. As 
early as 1937, Wakeley proposed 
the method. Later, Marrero tested 
the method on 4 southern pine 
species. He concluded that gen- 
erally the 5-year intercept lengths 
were significantly correlated with 
total height. Warrack and Fraser 
(6) found the relationship between 
site index and the 3- and 5-year 
intercept lengths in juvenile Doug- 
las-fir to be highly significant. 
Ferree, Shearer, and Stone (2) 
studied young red pine plantations 
and demonstrated that the 5-year 
intercept can be a reliable indi- 
cator of growth in the next 15 to 
20 years. They did not, however, 
express their results in terms of 
conventional site index units. 


Description of Study Area 


Data for this study were col- 
lected from both Upper and Lower 
Michigan, and adjacent Ontario, 
Canada. The general location of 
the plots is indicated in Table 1 


ich. 
Huron National Forest, Tawas City, Mich. 
Marquette National Forest, Raco, Mich. 
Marquette National Forest, St. Ignace, Mich. 
Mackinac State Forest, Rexton, Mich. 


2 1 

1 2 1 1 
3 4 3 2 
2 1 
3 1 
4 7 4 7 6 


2 5 
2 2 1 5 
1 6 
1 2 3 
1 

5 
4 16 
1 5 
4 

1 1 2 
2 4 
12 4 2 56 


showing the range of sites sampled. 

The climate of the area varies 
considerably, and is quite typical 
of the variation over most of the 
Lake States range of the species. 
The average January temperature 
varies from 14° F. in the northern 
part to 24° F. in the southern part 
of Michigan. The average July 
temperature varies from 62° F. to 
72° F. Annual precipitation aver- 
ages from 30 to 34 inches over the 
area studied. The average frost- 
free season varies from 120 to 160 
days. 

The majority of the stands in- 
vestigated are the results of CCC 
planting in the 1930’s. The land 
had a variety of past uses, but 
much of it was abandoned farm 
land or cutover and burned forest 
land before planting. 

The soils of the stands examined 
range from coarse to very fine sand 
and sandy loams. In all cases, the 
soil was covered with a layer of 
needles from 2 to 3 inches thick in 
the northern stands, and somewhat 
less in the south. 

The lesser vegetation in all 
stands was very sparse. A few 
grasses and other herbaceous plants 
were found in the majority of the 
stands. In no stand was any red 
pine reproduction found. A few of 
the plantations which were adja- 
cent to hardwood stands contained 
a small amount of hardwood re- 
production. 


Field Procedure 


The plots were all located in 
pure red pine stands. The main 


emphasis in plot selection centered 
on finding an area with uniform 
site conditions. Areas which con- 
tained small pot-holes or knolls 
were avoided. Ten dominant and 
codominant trees were selected at 
random within a %-acre area. 
Since most plantations examined 
were relatively young, the distine- 
tion between dominant and co- 
dominant trees was very small. No 
attempt was made to take a certain 
number of trees from each crown 
class. All trees which were ob- 
viously deformed or injured were 
rejected. No measurements were 
taken in any stand in which the 
total age was less than 20 years. 
The ages of the plots taken are 
shown in Table 2. 

The 56 plots were taken in 40 
different red pine stands covering 
a wide range of site quality. Actu- 
ally, many more red pine planta- 
tions were examined during the 
study. In order to keep the sam- 


TABLE 2.—DISTRIBUTION OF AGES 


BY PLOTS 
Age, yea rs No. of plots 
21 1 
22 10 
23 
24 2 
25 3 
26 3 
27 6 
28 4 
29 4 
30 1 
31 2 
32 
34 1 
38 3 
Total 56 
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pling balanced through the range 
in site quality, special efforts were 
made to limit the sampling to 2 or 
3 plots in stands which were ob- 
viously similar in regard to site 
quality and age. 


Data Collected 


The measurements and informa- 
tion which were recorded in the 
field included : 

1. Location. 

2. Age.— Where possible the 
age of the stand was obtained from 
planting records. In other cases, 
the age was obtained by taking an 
increment boring at the base of the 
tree, or by counting the total num- 
ber of branch whorls present. The 
age is considered to be the age 
since planting. From planting rec- 
ords examined, most trees planted 
were of 2-0 stock. 

3. Age at breast height—The 
age at breast height was deter- 
mined by counting the number of 
whorls above breast height and 
subtracting this from the total age. 

4. Total height.— The height 
was recorded to the nearest foot. 

5. Five-year internodal dis- 
tances.—The internodal distances 
for a 5-year period beginning with 
the first node above breast height 
were recorded. A calibrated bam- 
boo pole was tied to the tree. The 
observer then stood approximately 
20 feet from each tree and recorded 
the heights at the 6 specified nodes. 


AGE TO REACH B. H.— YEARS 
~ 


n 


The individual and total intercept 
distances were computed in the of- 
fice later. 

6. Supplemental information.— 
The approximate spacing, general 
condition of the stand, past treat- 
ment, general soil characteristics, 
slope, and exposure were recorded. 


Analysis of Data and Results 


Influence of the establishment 
period.—The average time required 
for sample trees of each plot to 
reach breast height was plotted 
over the height growth for the 5- 
year period beginning with the 
first node above breast height (Fig. 
1). 

From 6.0 to 13.8 years after 
planting were required to reach 
the breast height level. A straight 
line regression fitted by the least 
squares method results in a very 
slight negative slope to the curve 
(bys = — .1755). Further exam- 
ination of the data revealed a very 
weak correlation coefficient (ry. = 
— .2448). An analysis of variance 
test showed the above data not to 
be significantly different from zero. 
This indicates that the site factors 
which determine and influence the 
establishment time are not signif- 
icantly correlated with the growth 
for the 5-year period following at- 
tainment of breast height. In other 
words, there are special factors 
which exert an influence upon the 
establishment time. Presumably 
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these consist of such factors as 
planting stock quality, planting 
technique, initial competition, sur- 
face soil characteristics, degree of 
natural or artificial protection, and 
degree of frost or animal injury. 
It is evident, therefore, that the 
inclusion of height-age data from 
below breast height injects a large 
and unrelated error into site index 
calculations. 

Relationship of site index and 5- 
year intercept.—The average site 
index for each plot was determined 
by the conventional height-over- 
age method, using the site index 
eurves for red pine in the Lake 
States (3). In each plot, the indi- 
vidual 5-year internodal lengths 
were averaged. The average site 
index for each plot was plotted 
over the average 5-year internodal 
growth (Fig. 2). 

The range of site indexes ex- 
tended from 33 to 88. To obtain 
some of these from the source listed 
above required the formation of 
lower and higher site index curves, 
and interpolation between the 
eurves. The additional curves were 
based on the assumption that the 
higher and lower curves would fol- 
low the same form as the existing 
eurves. Over this range of site in- 
dexes, the average 5-year inter- 
nodal lengths per plot extended 
from 2.51 to 11.79 feet. 

A straight line linear regression 
was fitted to the data by the least 


3 4 5 


6 7 8 9 
FIVE-YEAR GROWTH ABOVE 6. H. — FEET 


Fig. 1.--The relationship of age at breast height and 5-year 
height growth above breast height for red pine. 
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for red pine. 


5 6 8 0 
FIVE-YEAR GROWTH ABOVE 8B H — FEET 
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Fig. 2.—The relationship of site index and internodal lengths 
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squares method using the equation 


Y=a+bdz 
in which 
Y=the site index 
x—the 5-vear intercept in feet. 


The results showed a to be 23.12, 
and b to be 5.17 (curve A in Fig. 
2). This means that for each unit 
of 5-year internodal length above 
breast height (in this case one 
foot), the site index will change by 
5.17 site index units. For example, 
if the difference in average 5-year 
internodal length between two 
stands is 3 feet, the site index 
would differ by approximately 15.5 
units. 

The standard error of the esti- 
mate, a measure of the dispersion 
of the individual values from the 
regression line, was calculated to 
be 6.39 expressed in site index 
units. A correlation analysis 
showed the correlation coefficient 
to be .8939. The correlation coeffi- 
cient is simply a measure of the 
degree of association of the esti- 
mated site index values with that 
of the 5-year intercept values. The 
correlation coefficient squared, here 
equal to .7991, means that approxi- 
mately 80 percent of the variation 
in site index units is associated 
with the variation in the 5-year 
internodal length values above 
breast height. An analysis of vari- 
ance test showed the slope of the 
eurve and the correlation coeffi- 
cient to be highly significant. 

A test for the linearity of the 
regression showed the data to be 
not significantly different from a 
straight line relationship. How- 
ever, a curvilinear regression was 
computed, using the equation 


Y=a+bx-+ex? 
in which 
Y=the site index 
x—the 5-year intercept in feet. 


The results showed a to be — .0002; 
b to be 12.5290; and c to be — .5156 
(curve B in Fig. 2). The standard 
error of the estimate was com- 
puted to be 5.66 site index units. 
The correlation index, analogous 
to the correlation coefficient, was 
.9180 for this curve. An analysis 
of variance test of the correlation 
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TABLE 3.—DISPFRSION OF HEIGHT-OVER-AGE SITE INDEX VALUES FROM SITE 
INDEX VALUES ESTIMATED BY THE CURVILINEAR REGRESSION (FIG. 2) 


Within + 2 units of estimated site index 
Within + 4 units of estimated site index 
Within + 6 units of estimated site index 
Within + 11 units of estimated site index 
Within + 16 units of estimated site index 
Totals 


Cumulative 
No. of plots Percent percent 

24 42.9 42.9 
12 21.4 64.2 
12 21.4- 85.6 

6 10.7 96.3 

2 3.6 100.0 
56 100.0 


index revealed it to be highly 
significant. The correlation index 
is a measure of the degree of as- 
sociation between the estimated 
site index values and the 5-year 
intereept values. The correlation 
index squared, equal to .8427, 
means that approximately 84 per- 
cent of the variation in site index 
is associated with and can be es- 
timated by the 5-year intercept of 
the tree. Failure to attain a higher 
degree of association may be large- 
ly attributable to the effects, upon 
growth below breast height, of in- 
fluences other than site. 

The entire data showing dif- 
ferences in height-over-age site in- 
dex values, and site index values 
estimated from 5-year intercept 
values, are presented in Table 3. 

Estimated site index values for 
various 5-year intercept values 
were computed by the curvilinear 
regression equation, and are pre- 
sented in Table 4. Simple inter- 
polation will yield estimates of site 
index for fractional intercept 
values. 

Discussion 

This study correlates the results 
of using the 5-year intercept meth- 
od of evaluating site quality for 
red pine with the results obtained 
by the conventional height-over- 
age approach. The data on growth, 
yield, and stand characteristics 
which have been compiled for red 
pine for various conventional site 
index classes can now be used in 
evaluating and managing stands 
for which the site index has been 
determined by the 5-year intercept 
method. 

Many of the weaknesses inherent 


in the conventional height-over- 
age site index method are also in- 
corporated into the 5-year inter- 
cept estimated site index values. 
This is an unfortunate but inevit- 
able circumstance. As long as the 
5-year intercept measurements are 
converted into conventional site 
index values, the resulting esti- 
mates are not free from some of 
the disadvantages detailed in con- 
nection with indexes based on total 
height and total age. The value 
of the 5-year intercept method, as 
presented in this report, centers 
on the ease and convenience of 
determining site index values, and 
the ability to evaluate younger 
stands. The only measurement re- 
quired for site index determina- 
tion is that of the 5-year growth 
intercept. With this method, the 
site index of any stand which has 
grown for a 5-year period beyond 
breast height can be evaluated. 


Summary 


The most frequently used site 
index for a given species is that 
based on total height attained at 
a given age. The height-over-age 


TasBLeE 4.—ESTIMATED SITE INDEX 
Vatures BASED ON 5-YEAR INTERCEPT 


LENGTH 
5-year Estimated 
intercept length site index 
Feet Feet 
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curves dertved by this method have 
many disadvantages. The new tech- 
nique of using the 5-year growth 
intercept will reduce the amount 
of work required in obtaining site 
index values. It will also permit 
site index classification of any 
stand which has grown for a 5-year 
period beyond breast height. 

The purpose of this study has 
been to determine the relationship 
of conventional site index obtained 
by the height-over-age method to 
the 5-year growth intercept begin- 
ning with the first node above 
breast height. 

The data were collected from 56 
plots in 40 different red pine 
stands over a wide range of site 
conditions in Michigan and ad- 
jacent Ontario. Ten dominant and 
codominant trees were selected at 
random within a 1-acre area. A 
special effort was made to obfain 
a uniform number of plots in the 
wide range of site qualities occur- 
ring in the study area. The meas- 
urements and information which 
were recorded in the field included 
the location, total age, age at breast 
height, total height, 5-year inter- 
nodal distances, and other general 
stand characteristics. 

The average time required for 
sample trees of each plot to reach 
breast height varied from 6.0 to 
13.8 years. An analysis of variance 


of the regression line showed that 
the time required to reach breast 
height was not significantly cor- 
related with the 5-year intercept. 
This indicates that there are spe- 
cial factors other than site quality 
factors which exert an influence 
upon the establishment time re- 
quired to attain breast height. 

The range of site indexes, deter- 
mined by the conventional height- 
over-age method, extended from 33 
to 88. Over this range of site in- 
dexes, the average 5-year intercept 
lengths per plot extended from 
2.51 to 11.79 feet. A straight line 
regression fitted by the least 
squares method revealed a curve 
with a slope of by, = 5.17. A cor- 
relation analysis test showed the 
correlation coefficient equal to 
.8939. An analysis of variance test 
shows the slope of the curve and 
the correlation coefficient to be 
highly significant. 

Although the data could not be 
shown to be significantly different 
from a straight line relationship, a 
curvilinear regression was fitted to 
the data. For this curve, the stand- 
ard error of the estimate equaled 
5.66 and the correlation index 
9180. The correlation index 
squared, equal to .8427, means that 
approximately 84 percent of the 
variation in total height is as- 
sociated with variation in the 
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length of the 5-year intercept. An 
analysis of variance test showed 
the correlation index to be highly 
significant. 

Reliable conventional site index 
estimates can be obtained by using 
the 5-year growth intercept meth- 
od. This approach simplifies the 
task of determining the site index 
for a given stand, and also permits 
the determination of site index in 
young stands, even in those which 
have grown for only 5 years be- 
yond breast height. 


Literature Cited 


1. Butt, H. 1931. The use of poly- 

morphie curves in determining site 

quality in young red pine planations. 

Jour. Agric. Research 43: 1-28. 

Ferree, M. J., T. D. SHEARER, and 

E. L. Stone, Jr. 1958. A method of 

evaluating site quality in young red 

pine plantations. Jour. Forestry 56: 

328-332. 

3. GevorKIANnTz, S. R. 1957. Site index 
eurves for red pine in the Lake 
States. U. S. Forest Service, Lake 
States For. Expt. Sta., Tech. Note. 
No. 484. 2 pp. 

4. Waxketry, P. C. 1954. The growth 
intercept method of site classifica- 
tion. Proce. Third Ann. Forestry 
Symposium, La. State Univ. Baton 
Rouge. pp. 32-33. 

5. ——————,, and J. Marrero. 1958. 
Five-year intercept as site index in 
southern pine plantations. Jour. For- 
estry 56: 332-336. 

6. Warrack, G. C., and A. R. FRASER. 
1955. Estimation of site quality in 
juvenile Douglas-fir stands. British 
Columbia Forest Service, Research 
Note 28, Victoria. 5 pp. 


be listed under “Georgia.” His listing is given alphabetically in the directory of 
Consulting Foresters. 


On page 77 under Tree Farm Management Service, Ine., add name of Lyle 


H. Seymour and delete that of H. N. Cory. 


: 
2 
} 
‘ 
j 
lj 
4 
i 
J 
ty 
yak 
é 
; 
+ 
4 


Robert J. Marty and 
Glenn R. Allison 


THE ADVENT of methods for econ- 
trolling white-pine weevil injury 
has introduced a new way of in- 
creasing the yield and value of 
eastern white pine (Pinus strobus 
L.). But this new opportunity 
brings with it a new problem: for- 
esters must decide when and where 
to attempt control. 

As a general principle, control 
should be undertaken in those situ- 
ations where it is the most efficient 
means of meeting management ob- 
jectives.' Two steps are essential 
in assessing weevil control oppor- 
tunities: stating control objectives 
and comparing alternate means of 
reaching these objectives. 

This paper describes how the 
Department of Conservation plans 
to use these two steps in develop- 
ing a weevil-control program in 
New York State. It illustrates how 
objectives can be defined and alter- 
natives compared. 


A Weevil-Control Program 
for New York 


Early in the 1930’s many New 
York foresters concluded that 
white pine could no longer be con- 
sidered a good investment choice 
despite its excellent growth poten- 
tial, adaptability, and high value. 
The ubiquitous and often severe 
damage caused by white-pine wee- 
vil (Pissodes strobi {Peck]) and 
blister rust (Cronartium ribicola 
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‘For a more complete discussion of this 
general principle as it applies to forest 
management of all types, see Carl Stol- 
tenberg. An investment-opportunity ap- 
proach to forestry programming. Jour. 
Forestry 57:547-550. 1959. 


Appraising White-Pine Weevil 
Control Opportunities 


[Fischer] ) made profitable man- 
agement doubtful. 

Since then blister-rust control 
has proved to be an effective means 
of reducing damage from this 
source. And recent developments 
in weevil control promise to re- 
move much of the threat of this 
second major bane of eastern white 
pine. A method of applying insec- 
ticides effectively with hand equip- 
ment in young stands has already 
been developed (2). And continu- 
ing research in the aerial applica- 
tion of insecticides (1) indicates 
that control procedures for larger 
areas and older stands has reached 
the pilot testing stage. 

With effective weevil-control 
measures in sight, renewed interest 
is being shown in white pine. This 
interest resulted in a decisior by 
the state forester to investigate the 
benefits that might be gained from 
a weevil-control program in select- 
ed stands in New York. The deci- 
sion was possible because New York 
has legislation enabling the state 
government to participate in coop- 
erative pest-control programs, and 
because the Bureau of Forest Pest 
Control, Division of Lands and 
Forests of the. Department of Con- 
servation, was available to develop 
and implement the program. 

Stating Program Objectives 

The Bureau of Forest Pest Con- 
trol has the broad goal of increas- 
ing forest values by controlling 
forest pests. Weevil control is one 
way of attaining that broad goal. 
The bureau first had to determine 
where control was feasible. Then 
they had to identify those weevil- 
control opportunities that will yield 
the greatest return. 

In deciding where control: might 
be undertaken, the bureau had to 
consider its own capabilities and 
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the extent of current control knowl- 
edge. An initial conference was 
called to review research knowl- 
edge and to muster available ex- 
perience in weevil-control program- 
ming. Participating in the confer- 
ence were representatives of the 
New York State Department of 
Conservation, the New York State 
Science Service, the U. S. Forest 
Service, and the Pennsylvania De- 
partment of Forests and Waters. 

As a result of this and subse- 
quent conferences, the bureau se- 
lected several immediate objectives. 
The initial program was to be a 
cooperative state and federal ven- 
ture to test the feasibility of weevil 
control on a large scale. It would 
be restricted initially to (1) two 
New York Forest Districts; (2) 
state or county land; (3) white 
pine plantations; (4) plantations 
currently less than 20 feet in aver- 
age total height; and (5) 90-per- 
cent-effective aerial insecticidal con- 
trol, that is, protection that would 
result in 90 percent of the crop 
trees developing one 16-foot log 
without weevil injury during the 
subsequent 16 feet of height growth. 


Why Objectives Were Limited 


The two selected districts con- 
tain a large amount of planted 
white pine in which weevil damage 
had been severe. These districts 
would provide a stringent test of 
aerial control techniques. If sue- 
cessful, the program could be ex- 
tended to other Forest Districts. 
Information and techniques devel- 
oped would be made available to 
private forest managers. 

The initial program was restrict- 
ed to plantation white pine for a 
number of reasons. The existing 
aerial control techniques could be 
better tested in plantations than 
in natural stands. White pine plan- 
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tations are a small but important 
part of the total white pine re- 
source in New York; they have sus- 
tained greater weevil damage than 
have natural stands; and it ap- 
peared likely that plantations of- 
fered the best control-investment 
opportunities. 

Then, too, interest in plantations 
is inherent with foresters and for- 
est land owners. Successful con- 
trol here would attract consider- 
able enthusiasm. And finally, plan- 
tation location, acreage, and inven- 
tory data were readily available— 
these would facilitate program 
planning. As control techniques 
improve and control experience is 
accumulated, control can be ex- 
tended to natural stands and to in- 
fested Norway spruce plantations. 

The test program was designed 
to include only those stands cur- 
rently less than 20 feet tall since 
the greatest benefit from weevil 
control occurs in young stands. 
This is true because the lower por- 
tions of the bole contain the major- 
ity of potential harvest volume. 
In older stands, already weeviled, 
the best control opportunities have 
been lost. 

Last, control was to extend 
through the next 16 feet of height 
growth. And weevil injury was to 
be reduced so that no more than 
10 percent of the stems would be 
injured within this protected see- 
tion. 

In this way explicit weevil-con- 
trol objectives were formulated. 
They were consistent with current 
knowledge and organizational ca- 
pacity, and with the bureau’s 
broad goal. They identify the po- 
tential control sites, each of which 
was an opportunity for increasing 
forest value and _ productivity 
through weevil control. 


Evaluating Control Opportunities 


The next step was to develop a 
method of assigning priorities to 
these many opportunities. By re- 
lating control costs to anticipated 
returns, a system of priorities could 
be developed. Dividing value saved 
by the cost of control in each plan- 
tation would provide an estimate 
of the return that could be earned 
per dollar of control investment. 


Let us first consider the returns. 
Weevil control brings two types of 
saving: added merchantable vol- 
ume and increased quality (5). To 
estimate the value of these savings, 
we need to know the volume that 
can be saved by control, the accom- 
panying increase in quality, and 
their current dollar value. 

The volume that can be saved 
depends on several factors; the 
most important are stand growth 
rate and amount of weevil injury. 
Growth rate depends primarily on 
site quality and stocking. Three 
site-quality classes can be recog- 
nized in New York, either by mea- 
suring the previous 5-year height 
growth on juvenile dominants, by 
making standard site-index mea- 
surements on nearby mature domi- 
nants, or by reference to soil char- 
acteristics and indicator plants. 
Stocking may be measured by find- 
ing the number of white pines per 
acre that will probably be domi- 
nant or codominant at stand-age 
50. A ecrop-tree stocking estimate 
of this sort allows experienced esti- 
mators to consider the dynamic 
aspects of stand development, rath- 
er than merely current density. 

About the same amount of wee- 
vil injury currently evident in a 
white pine plantation can be ex- 
pected in the future, unless the 
stand is very young (3, 4). For 
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young stands, future injury rate 
can be estimated from the rate ap- 
parent in older nearby plantations. 
Current injury rate can be deter- 
mined by finding the average num- 
ber of injuries per 16 feet of bole 
among randomly selected stand in- 
dividuals. 

Taking 70 years as the probable 
rotation age, the harvest size of 
protected tree sections can be esti- 
mated. Protected-section size, cur- 
rent injury rate, and number of 
crop trees provide the basis for 
computing the pine volume that 
can be saved by weevil control in 
the various stand classes (3). 

Protection will inerease_ tree 
quality as well as merchantable 
volume because weevil injuries re- 
sult in defects such as cross grain, 
large knots, loose knots, red rot, 
and reaction wood. 

An estimate of the amount of 
lumber degrade from this source, 
and hence the potential quality 
savings, was available from studies 
conducted on the Pack Forest in 
New York (5). The potential qual- 
ity savings in each stand class were 
computed on this basis. 


Calculating Dollar Value of 
Savings 
White pine is used primarily for 
lumber, therefore the dollar value 
of control is the value of the in- 


TABLE 1.—EsTIMATE OF VALUE SAvED By WEEVIL ConTROL' 
(Dollars per acre) 


Stocking* 


Weevil injury rate 


(Crop trees 


per acre ) injury per log 


One to three 
injuries per log 


~ More than three 
injuries per log 


SITE Ill 


141 - 275 
276 - 415 
416 - 550 


23 


SITE Il 


111 - 225 
226 - 345 
346 - 450 


91-175 
176 - 265 
266 - 350 


"Value estimates represent the midrange values for each stand class. Components 
of the value estimate were taken at the following levels: age at time of control—10 
years; site indexes—45, 60, and 75 feet; average total height at time of control—7, 
9, and 11 feet by site class; location of protected 16-foot section—6-22 feet, 8-24 
feet and 10-26 feet above a 1-foot stump; number of protected sections per acre— 
at the midpoint of each stocking range; number of weevil injuries per protected 
section—0.5, 2.0, and 5.0 respectively; average quality index saving—0.01, 0.04, and 
0.11 by injury rate. Date of harvest—60 years hence. 

*Control not evaluated in poorly stocked plantations. 
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creased lumber volume and qual- 
ity from the protected stand, minus 
additional conversion costs. Dollar 
savings were caleulated by apply- 
ing projected white pine lumber 
prices and conversion costs to esti- 
mated volume and quality increases 
for each stand class. These gave 
estimates of the dollar value of 
savings, at harvest. 

Some of these savings may be 
lost because of fire, early cutting, 
and change in land use. To allow 
for these elements of uncertainty, 
value of harvest was reduced by 25 
percent. This reduced value at har- 
vest was next discounted to the 
start of the control period at a 3 
percent interest rate, giving pres- 
ent worth of the savings antici- 
pated from control in each of the 
stand classes. 

From this information a simple 
table was prepared showing the 
average present value of control in 
the various stand classes (Table 1). 
To determine the classification of 
any particular white pine stand it 
is necessary to estimate only (1) 
site quality, (2) number of white 
pine crop trees per acre, and (3) 
average number of weevil injuries 
per log. Thus the stand-classifica- 
tion method is practical enough 
for field use. 

Note the range in values saved. 
Control in well-stocked, seriously 
weeviled plantations on good sites 
buys twenty times as much as con- 
trol in plantations where stocking 
is low, site is poor, and weevil in- 
jury is light. It is important to be 
able to distinguish araong invest- 
ment opportunities. They vary 
widely, even among young planta- 
tions that may, at first glance, seem 
much alike. But how abont con- 
trol cost ? 


Cost of Control 


Control cost depends on planta- 
tion size, number of treatments, 
and cost per treatment. 

A control site involves an area 
of white pine made up of one or 
several contiguous stands. If the 
stand is not isolated from other 
forest growth containing white 
pine, an isolation strip may be 
required to prevent rapid re-infes- 


tation. Isolation-strip width will 
affect the required frequency of 
treatment since it governs the rate 
of re-infestation in the plantation. 
Width of isolation strip can profit- 
ably be increased until its treat- 
ment cost equals the cost saving it 
affords in plantation treatment. 
Plantation size thus affects opti- 
mum isolation strip width as well 
as control cost. 

The number of treatments neces- 
sary to maintain injury below the 
desired level is determined by the 
rate of weevil re-infestation and 
the number of years necessary for 
16 feet of height growth to occur. 
The rate of height growth thus 
sets the length of the control pe- 
riod; the better the site, the fewer 
the treatments required. 

Control costs for the Bureau of 
Forest Pest Control will not neces- 
sarily apply to others. Then too, 
both techniques and costs change 
rapidly, and cost estimates must 
be constantly revised. For these 
reasons specific cost data are not 
presented here. But if each of these 
cost factors is considered, the ap- 
propriate control cost estimate can 
be derived. 


Comparing the Opportunities 


For each control site the ex- 
pected return per dollar spent for 
control may be determined by 
dividing the value saved by the 
current estimate of control cost. 
Potential control sites can then be 
ranked according to the return 
anticipated per dollar of control 
cost. Stands indicating the highest 
ratios are the best weevil-control 
opportunities. 

For stands where this ratio is 
less than unity, weevil control 
would not appear to be a profitable 
investment. And from the view- 
point of the Bureau of Forest Pest 
Control, the return/cost ratio po- 
tentially available from other pest- 
control programs would set the 
lower limit of acceptable return 
from weevil control. 


This delineation of acceptable 
control sites will provide essential 
planning information. First, a 
summation of the values saved on 
each acceptable site gives the pres- 
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ent value of preventable weevil 
loss—one measure of program im- 
portance. Second, a summation of 
control costs for all such sites in- 
dicates the amount of funds that 
now could be profitably invested 
in weevil control. And third, the 
ranking of these sites establishes 
control priorities and provides a 
basis for allocating control funds. 
Critique 

This guide for assessing weevil- 
control opportunities has several 
definite limitations, The estimates 
of value saved do not take into 
account possible differences in 
overall management among  po- 
tential control sites. Management 
may differ greatly among stands. 
If harvest is postponed beyond 
age 70, or if silvicultural treat- 
ments increase volume or improve 
quality, the estimates of value 
saved may be low. Also, the clas- 
sification of stands is simple, and 
therefore relatively gross; there is 


considerable variation value 
saved within individual stand 
classes. 


These limitations arise from the 
lack of more detailed knowledge 
about the biological relationships 
involved, the necessity of develop- 
ing a practical classification pro- 
cedure, and the uncertainly which 
always exists in predicting future 
events. However, any of the es- 
timates can be revised easily. As 
better knowledge becomes available 
from research and field experience 
it can be introduced into the stand- 
classification and _ cost-estimating 
procedures. 

But most important the best 
available knowledge has _ been 
brought together so that the Bu- 
reau of Forest Pest Control can 
intelligently evaluate their weevil- 
control opportunities. They are 
planning wisely. Others can do the 
same. 
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FOLLOWING severe wildfire, it usu- 
ally is necessary for the forest man- 
ager to decide quickly whether or 
not a salvage operation is needed. 
To make the best decision, he must 
be able to predict which trees will 
live and which will die. The forest 
manager in the South knows that 
pines, following wildfires, are fre- 
quently attacked by insects, such 
as bark beetles, wood borers, and 
ambrosia beetles, often within a 
few days to several weeks. He 
knows that salvage cannot be de- 
layed; yet, with his present knowl- 
edge, he cannot be sure from ex- 
ternal fire damage which trees will 
eventually die. 

An opportunity to add to the 
inadequate body of knowledge on 
this subject was afforded the 
authors following the 110,000-acre 
Buckhead wildfire of March, 1956. 
Although the material in this paper 
is limited to the conditions of the 
fire, and to longleaf pine (Pinus 
palustris Mill.) and slash pine 
(Pinus elliottiit var. elliottii), it 
nevertheless suggests indicators of 
impending tree death. 

Plots were established in one 
large section of the burn swept by 
headfire during the fire’s major 
run. A wide range in amount of 
crown browning, crown consump- 
tion, and height of bark charring 
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Mortality in A Longleaf-Slash Pine Stand 
Following a Winter Wildfire 


was represented in the burn for 
diameters up to approximately 13 
inches d.b.h. 

An attempt was made to assess 
and eliminate the effect of bark 
beetles on mortality by spraying 
half of the test trees with benzene 
hexachloride (BHC), a residual, 
preventive insecticide. The pri- 
mary aim was to relate ocularly 
estimated amount and type of dam- 
age from fire to mortality when 
the effect of bark beetles was 
eliminated. Because beetles had in- 
fested some trees before spraying 
and most trees were not completely 
covered, this objective was not 
achieved (Table 1). 

Three studies have related tree 
mortality to external indications 
of damage from fire. MeCulley (3), 
summarizing two studies,!? states 


*Mann, James M. The influence of 
fuel, size of tree, and type of fire on 
the mortality and growth of longleaf 
and slash pine on the Osceola National 
Forest. 47 pp. Illus. 1947. Unpublished 
report U. S. Forest Service, Southeastern 
Forest Expt. Sta. 

*McCulley, Robert D. Progress report 
on a study of the significant factors 
affecting fire injury and the effect of 
such injury on the mortality and growth 
of slash pine on the Osceola National 
Forest. 27 pp. Illus. 1948. U. 8. Forest 
Service, Southeastern Forest Expt. Sta. 


that for slash pine, mortality in- 
creases with increasing amount of 
erown browning for all diameter 
classes up to 6 inches, when amount 
of crown browning is expressed as 
a percent of crown length. For 
equal crown browning, mortality 
decreases linearly with increasing 
diameter. Also, with equal crown 
browning, mortality was greater 
when some of the needles were con- 
sumed than when none were con- 
sumed. MeCulley coneludes that 
slash pines with less than 70 per- 
cent of the crown browned seldom 
die if the trees are more than 5 
feet tall. Ferguson (2), working 
with loblolly, shortleaf, and long- 
leaf pine, found that these species 
reacted much the same as slash 
pine, even in diameters ranging to 
15 inches. For loblolly and short- 
leaf, the depth of basal char and 
percent of circumference girdled 
were also important criteria for 
predicting mortality. The more 
severe each was, the greater the 
percent mortality. 

Ferguson classified fires accord- 
ing to the season in which they 
burned, and found that summer 
fires were more damaging than 
winter fires. This method of clas- 
sification can be misleading, es- 
pecially in the South, because some 
winter days may be quite warm 
and some summer days quite cool. 
It might be better to classify all 
fires according to the ambient air 
temperature, because it determines 
the initial vegetation temperature, 
which in turn predisposes the buds 
and cambium to killing by fire (7). 


TABLE 1.—MorTALity py TREATMENTS 


Longleaf pine Slash pine Both species 
Treatment Sampled Dead Sampled Dead Sampled Dead 

No. No. Percent No. No. Percent No. No. Percent 
Sprayed 117 27 23 120 40 33 237 67 28 
Unsprayed 118 28 24 120 24 20 238 52 22 


|| 
& 
: 
| 
~ 
Pan 
1 
|] 
j | 
| 
hs 
| 
i 
We 
j 
om > 
* = 
4 
i 
A 
if, 
ae 


| 


Marcu 1960 


In this paper the terms ‘‘winter 
fire’’ and ‘‘summer fire’’ refer to 
fires that burned in low or high 
air temperatures respectively. 


The Stand 

The stands sampled were pre- 
dominantly longleaf pine inter- 
spersed with ponds and bays made 
up of slash pine, cypress, and hard- 
woods. They were well stocked, es- 
sentially even-aged, and about 60 
years old. 

The rough was primarily pal- 
metto with titi and gallberry and 
ranged in age from 3 to 8 years 
with a median of 4 years. The 
rough in most of the bays was 
much older and very dense. Soil 
in the bays was highly organic to 
a depth of several feet and very 
flammable at the time of the fire. 


The Fire 

All trees in the study were dam- 
aged by headfire the night of 
Saturday, March 24, and the early 
morning of Sunday, March 25, 
1956, during the major run of the 
fire. During this period the air 
temperature was about 45°F., rela- 
tive humidity about 36 percent, 
and wind velocity about 18 miles 
per hour and fairly steady from 
the N or NNW, measured at the 
U. S. Weather Bureau’s Lake City 
Station (about 15 miles SW of the 
fire area). The temperature and 
humidity had fallen suddenly fol- 
lowing the passage of a dry cold 
front over the area at about 9:30 
p.m., Saturday. Temperature and 
humidity readings at the Lake City 
Station were 80°F. and 80 per- 


NEEDLES 


STEM CHAR LINE 


cent, respectively, at 2:00 p.m., 
Saturday afternoon before the 
front passed. Build-up index was 
90. and burning index 55 on the 
8-100-0 danger meter at 2:00 p.m. 
the same afternoon at the Florida 
Forest Service’s Lake City Fire 
Danger Station. 


The Study 


The study comprised 475 dom- 
inant and codominant trees, 237 
sprayed and 238 unsprayed. The 
trees were chosen from several ir- 
regularly shaped blocks approxi- 
mately 5 acres in size scattered 
over about 1,500 acres in the burn. 
Where groups of sprayed and un- 
sprayed trees were adjacent, an 
isolation strip approximately 2 
chains wide was provided between 
groups to prevent contamination 
of unsprayed individuals. An at- 
tempt was made not to choose all 
trees of one species, size, or degree 
of damage from any one block. All 
trees were selected, measured, and 
classified within 17 days after the 
fire was controlled. Spraying was 
completed 8 days later. 

Eight trees of the two species 
were selected in each of three diam- 
eter classes, five crown damage 
classes, and two treatments. Height 
of bark charring was recorded for 
each tree. The three diameter 
classes were 4 to 6, 7 to 9, and 10 
to 12 inches. Two broad classes of 
readily observable injury were 
recognized—crown damage and 
stem damage (Fig. 1). Crown dam- 
age, which included all damage to 
the foliage by both heat (browning 
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Fig. 1.—Types of crown and stem damage. Note in figure at right that stem char 
line is higher than crown consumption line. Tree on left would live; trees on right, 


in al! probability, would die. 
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of the needles) and flame (con- 
sumption of the needles) was ex- 
pressed as percent of crown length, 
and was divided into five classes: 
(1) heavy consumption—more 
than 50 percent of the needles con- 
sumed and the rest browned; (2) 
medium consumption—less than 50 
percent of the needles consumed 
and the rest browned. No trees 
showed noticeable consumption un- 
less all needles were browned; (3) 
complete browning—no- green 
needles visible on the tree (100 
percent needle kill); (4) heavy 
browning—green heedles_ visible 
only at tip of tree and upper 
branch terminals (91 to 99 percent 
needle kill); and (5) medium 
browning—green needles present 
in upper portion of the crown (50 
to 90 percent needle kill). Trees 
with less than 50 percent needle 
kill were not considered, because 
earlier investigators found that no 
trees died from slight injury when 
air temperatures were low. 

Stem damage was classified only 
by height of bark charring ex- 
pressed as percent of total tree 
height. The five heights of bark 
char classes were: (1) very light 
(0 to 20 pereent char); (2) light 
(21 to 40 percent char); (3) 
moderate (41 to 60 percent char) ; 
(4) medium (61 to 80 percent 
char); and (5) heavy (81 to 100 
percent char). 

It was originally planned to 
note the type and extent of basal 
injury for each tree following the 
method of Ferguson (2). This was 
abandoned because it was soon ap- 
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Fie. 2.—Relation of crown consumption 
to stem char in feet above ground. Long- 
leaf and slash pine are combined. With 
one exception, each dot represents one 
tree. 
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parent that basal bark blackened 
completely, even at low fire intens- 
ity. Even the bark of trees with 
all needles completely consumed 
and obviously dead did not appear 
appreciably blacker or more 
eracked or dished than trees with 
only partial needle browning. 

The sample trees were examined 
at 3-, 6-, and 9-month intervals 
following the fire. All mortality 
occurred within three months after 
the fire. 


Study Results and Discussion 


Size—In order to compare the 
relation of mortality to tree size, 
the species data were divided into 
three diameter classes (Table 2). 

The data indicate that percent 
mortality decreases with increasing 
diameter for each species singly 


and for both species combined. 
However, non-significant chi square 
tests indicate that these differences 
are not statistically significant. 
This suggests that with equal crown 
damage, small trees of both species 
are no more susceptible to fire than 
larger trees in the 4. to 12-inch 
diameter range. 

Species.—For all diameters com- 
bined, or for individual diameter 
classes, mortality of slash pine 
versus longleaf pine was not signi- 
ficantly different (Table 2), al- 
though the tabular results show 
slightly greater mortality for slash 
pine. Results of the statistical 
tests, which suggest there is no real 
difference in mortality between the 
two species, are contrary to re- 
sults of other workers (2). One 
possible explanation may be that 


TABLE 2.—MorTauity ry DIAMETER CLASSES 


D.b.h. 
class Longleaf pine 
(inches) Sampled Dead 


Slash pine 
Sampled Dead Sampled Dead 


Both species 


No. Percent No. 
79 

79 

77 

235 


Percent No. No. Percent 
30 


TABLE 3.—MoORTALITY BY 


Crown DaMag? ASSES 


Crown 
damage Longleaf pine 


class Sampled Dead Sampled 


Slash pine species 
Dead Dead 


No. No. Percent No. No, Pervont No. No. Percent 


Heavy 
consumpticn 43 36 84 
(>50%) 
Medium 
consumption 48 19 40 
(1-50%) 
Complete 
browning 48 
(100% ) 
Heavy 
browning 48 
(91-99% ) 
Medium 
browning 48 
(50-90% ) 
All 235 


48 43 90 91 79 87 


48 21 44 96 40 42 


48 96 


48 96 


48 0 96 


64 27 475 


TABLE 4.—MortTa.ity By Stem DAMAGE CLASSES 


Stem damage class Longleaf pine 
(percent of char) Sampled Dead 


Slash pine Both species 


Sampled Dead Sampled Dead 


No. No. Percent 


Heavy (18-100) 49 ‘ 88 
Medium (61-80) 19 53 
Moderate (41-60) 22 
Light (21-40) 107 
Very light (0-20) 40 

All 237 


No. No. Percent No. No. Percent 
56 88 99 88 
+ 24 i 14 39 
4 13 11 
0 0 0 
0 0 0 
64 27 7 25 
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differences in susceptibility between 
species are not so great as is com- 
monly believed in the middle diam- 
eter range covered in the present 
study. Significant differences might 
be expected between seedlings or 
small saplings of the two species. 
Longleaf pine seedlings, especially 
when in the grass stage, have been 
shown to be much more resistant 
to fire than slash pine seedlings. 

Because all trees were dominants 
or codominants, it was not possible 
to compare mortality as influenced 
by canopy position. 

Crown Damage.—There was no 
mortality in any of the three crown 
browning classes, even though 
needle kill ranged from 50 to 100 
percent (Table 3). 

However, about 42 percent of 
the trees of both species died that 
had from 1 to 50 percent of the 
needles consumed and about 87 
percent died when more than 50 
percent of the needles were con- 
sumed. Mortality of slash pine was 
not significantly greater than long- 
leaf pine. 

Probably the lack of mortality 
in either species from crown brown- 
ing alone is attributable to the low 
air temperature (45°F.) in which 
the fire burned. Had the ambient 
air temperature during the fire 
been greater, probably some mor- 
tality of both species would have 
resulted from crown’ browning 
alone. Ferguson (2) noted sub- 
stantial mortality among shortleaf 
and loblolly pine from summer 
fires even when more than half 
the needles were still green. 

Byram (7) has pointed out that 
a headfire of given intensity and 
burning in the winter when the air 
temperature is low will cause con- 
siderably less mortality than a fire 
of the same intensity burning in 
the summer when the air tempera- 
ture is high. This is because the 
lethal temperatures of the vital 
tree parts, the buds and cambium, 
generally are not reached or ex- 
ceeded in the winter fire due to 
their lower initial temperatures. 
It is the killing of buds and cam- 
bium, not the needles, that causes 
a fire-damaged tree to die. 

It seems reasonable that in wild- 
fires the amount of crown consump- 
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tion is related to the amount of 
needle browning and both are re- 
lated to injury of buds and cam- 
bium because all three manifesta- 
tions of damage are the result of 
the temperature rise caused by the 
fire. Strictly speaking, this rela- 
tionship holds only when all trees 
are burned by similar fires in the 
same ambient air temperature. The 
needle browning line should always 
be considerably higher in the 
crown than the crown consumption 
line because the lethal tempera- 
ture for pine needles is about 140° 
F. (1, 4), whereas a temperature 
above 350°F. is necessary to con- 
sume needles and small twigs. In 
fact, only a very tall tree with a 
very long crown could have both 
green needles at the top and crown 
consumption at the base of the 
erown. In the present study, 
crowns were generally short and 
no trees suffered crown consump- 
tion unless all needles were com- 
pletely browned. 

The fact that the southern pines 
generally have rather short crowns 
may limit the usefulness of crown 
damage as en indicator of mortal- 
ity after swnmer fires. At the tem- 
perature just sufficient to brown 
the needles on the leader, the 
needles at the base of crown might 
be far below their temperatures 
for consumption. A considerable 
increase in temperature would be 
necessary for incipient consump- 
tion. This temperature rise would 
no doubt cause increased mortal- 
ity of buds and cambium and 
thereby increase the probability of 
tree mortality. However, neither 
of the two parts of the crown dam- 
age criterion would reflect this in- 
ereased probability of mortality. 
Stated another way, the crown 
damage criterion of potential mor- 
tality breaks down at the point 
where it is necessary to shift from 
crown browning to crown consump- 
tion. The above would not apply 
for winter fires, since no mortality 
would ordinarily be expected un- 
less a portion of the crown were 
consumed. 

The duration of temperature also 
affects mortality of pine needles, as 
shown by Nelson (4) and Byram 
(1). However, duration of tempera- 


ture is probably not important in 
this study, since as nearly as could 
be determined, the same type of 
fire burned all trees and wind vel- 
ocity was fairly constant. 

Height of crown consumption 
and height of bark char, both meas- 
ured in feet above ground, also 
are related. This relation for a 
group of trees from the study is 
shown by Figure 2. The freehand- 
fitted regression line shows that the 
stem char line generally is above 
the crown consumption line and 
the ratio between the two is ap- 
proximately constant for any 
amount of crown consumption or 
stem char. This sort of relation 
would be expected because a high- 
er temperature is required to con- 
sume green pine needles than to 
char dry. pine bark. The ratio 
height of char to height of con- 
sumption should remain constant 
regardless of ambient air tempera- 
ture. Heights of crown consump- 
tion were determined by adding 
midpoints of crown consumption 
classes to measured heights of the 
base of crown. 

Stem damage.—Charring of stems 
over 80 percent of their lengths 
caused significantly greater mortal- 
ity than did the two lesser stem 
char classes in which mortality oe- 
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mortality when less than 41 per- 
cent of the stem was charred. 

This study indicates that bark 
char may be a more useful indi- 
eator of mortality than crown dam- 
age because: the line of incipient 
char is readily discernible on the 
stem ; it is independent of tree size 
and crown length when expressed 
as a ratio to total tree height; and 
unlike the crown damage criterion, 
which involves shifting from needle 
browning to crown consumption, 
it is a continuous criterion of tree 
mortality. 

Weather.—Another factor affect- 
ing mortality of fire-damaged trees 
is the weather before and after the 
fire. Rainfall excess or deficiency 
is probably the most critical weath- 
er element. Temperature may also 
be important because it affects the 
rate of water loss from the soil 
through evapotranspiration. 

Drought conditions in north 
Florida had been building up since 
January 1954. For one year prior 
to the fire, the cumulative defi- 
ciency of rainfall was 17.39 inches 
(Fig. 3) but from the inception of 
the drought, the deficiency totalled 
37.51 inches. 

During the first 3 months fol- 
lowing the fire, by which time all 
mortality had occurred, there was 
of 4.63 


eurred (Table 4). There was no an excess precipitation 
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Fig. 3.—Rainfall and temperature distribution and normals for one year preceding 
and following the Buckhead fire of March 25, 1956. U. S. Weather Bureau, Lake 


City, Fla. 
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inches. The excess for the 12 
months following the fire amounted 
to 1.82 inches but the ground wa- 
ter table still was low. Thus, it 
appeared that the drought was 
slacking off, but was still critical 
since there was a two-year defi- 
ciency of 35.69 inches. Tempera- 
tures averaged slightly below nor- 
mal the first 3 months following 
the fire, but slightly above normal 
over the first year following the 
fire. 

Judging from the records, rain- 
fall and temperature conditions 
the first 3 months after the fire 
would seem to favor survival of 
fire-damaged trees. However, rain- 
fall and temperatures averaged 
about normal over the first year 
following the fire and the severe 
drought over the 2 years preceding 
the fire may have reduced the vig- 
or of the trees, making them more 
susceptible to fire and insect kill. 
At present there is no accurate 
quantitative method for evaluating 
the effect of antecedent and subse- 
quent weather conditions on mor- 
tality. 


Summary and Conclusions 


Results from this study show 
that the chances of longleaf and 


slash pine mortality from damage 
by winter headfires can be esti- 
mated by the amount of crown 
consumed. Approximately equal 
proportions of large and small trees 
of both species died from equal 
amount of crown consumption. 

Nearly 9 trees in 10 died when 
more than half their needles were 
consumed by flame and 4 trees in 
10 sueeumbed when less than half 
their crowns were consumed. Even 
100 percent needle browning caused 
no mortality. Presumably this was 
because initial temperatures of the 
buds and ecambium were low and 
were not raised to their lethal tem- 
peratures by the fire. 

Height of bark char on the stem 
in percent of tree height also was 
related to mortality. Approximate- 
ly 9 trees in 10 died when 80 per- 
cent or more of the stem was 
charred and 4 trées in 10 died 
when 60 to 80 percent of the stem 
was blackened. Mortality was very 
slight where stems were charred 
less than 60 percent of their lengths. 
Bark char has several advantages 
over crown damage as an indicator 
of mortality. 

Above-normal rainfall and be- 
low-normal temperature conditions 
the first 3 months following the 
fire were favorable for survival of 
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“One of the most striking conclu- 
sions about the Forest Service is the 
degree of similarity among the men in 
it—their love of outdoor life; their 
pride in the Forest Service; their habit 
of taking the long view of things; 
their patience; their acknowledgment 
of their obligations to the local users 
of the national forests; their accept- 
ance of the inevitability of conflict 
growing out of differences among the 
many users of the national forests, and 
between the national interest as against 
local or special interest; their enjoy- 
ment of the variety in Ranger dis- 
trict administration as compared with 
the narrower scope of industrial for- 
estry; their willingness to do more 
than is legally required of them in 
order to get their jobs done.”—From 
The Forest Ranger by Herbert Kauf- 
man (Johns Hopkins Press). 
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fire-damaged trees. However, the 


general drought condition in the 


area before the fire persisted for 
another year. 

The mortality indicators devel- 
oped in this study are limited in 
application to other situations 
having similar air temperature (45° 
F.), fire (headfire), beetle (light 
attack), and antecedent weather 
(fairly normal) conditions. Air 
temperature was probably the most 
significant weather factor in re- 
ducing mortality. It is quite pos- 
sible that mortality would have 
been double or triple had the Buck- 
head fire burned in an air tem- 
perature of 90° F. 
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MISTLETOE is common on Australian 
trees, particularly eucalypts. It ap- 
pears as a clump of pendulous foli- 
age closely resembling the natural 
foliage of the eucalypt, but usually 
slightly more yellowish. Actually, 
the color varies with the season, be- 
ing almost brown in winter and in 
spring and summer closely approxi- 
mating the characteristic glaucous 
hue of the eucalypt. This habit has 
often led observers to believe that 
the mistletoe in their district is dy- 
ing, only to find that it apparently 
recovers a few months later. 

The mistletoe is a parasitic plant 
—more precisely it is a hemi-para- 
site—because it manufactures some 
of its own food through the ordi- 
nary photosynthetic mechanism em- 
ployed by all green leaved plants. 
There is, however, no root system 
in the strict sense but instead a 
structure known as an haustorium 
or colloquially a ‘‘sinker.’’ This 
structure anchors the parasite to 
the host tree and enables it to with- 
draw sap for its own requirements. 

As a consequence of the with- 
drawal of sap the branch beyond 
the point where the mistletoe is at- 
tached becomes withered and quick- 
ly dies and breaks off. The result 
is that mistletoes thus appear to be 
attached to the ends of branches. 
Each clump of mistletoe is a sepa- 
rate plant for the great majority of 
species. 

The aggressive character of the 
pest and the efficiency of its repro- 
duction can be estimated from 
counting the number of plants on a 
badly infested tree. Two hundred 
or more mistletoes are common on 
a large eucalypt and in such cases 
practically all the natural foliage 
of the tree has been supplanted by 
the parasite. 


THE AUTHOR is a research officer of the 
Division of Wood Technology, Forestry 
Commission of New South Wales, Aus- 
tralia. 


The Australian Mistletoe 


Mistletoe occurs in patches, par- 
ticularly edging open spaces and 
along roadways. Trees standing in 
cleared paddocks around home- 
steads or close to stockyards are 
often heavily infested, as are trees 
in managed pastures or catchment 
areas. It is this pattern of attack 
where trees are minimal that makes 
mistletoe damage of such impor- 
tance. 

The reason for such a curious 
preference of host trees can almost 
certainly be ascribed to birds since 
these seem to be the main distrib- 
utors of mistletoe seed. It is nor- 
mal for birds when disturbed to 
make short flights to trees border- 
ing any clearing rather than pene- 
trate deeply into a wooded area. 
Beak and claws are cleaned of at- 
tached mistletoe seeds or voiding 
takes place before the bird moves 
on. In this way fringe trees along 
roadways become heavily infested. 
Furthermore, mistletoe is «a light 
loving plant and does better in 
sparsely wooded areas. 

Once a few trees have become in- 


Fic. 1,—Mistletoe on eucalypts. Left, 


fested, the spread of the parasite 
oceurs radially and it is not long 
before many trees in the locality 
are affected. 

Good seasons appear to assist the 
mistletoe, but whether this is a side 
effect following from the greater 
number of birds or whether it is 
due to more viable seed following 
vigorous growth is not known. 

Mistletoe is a pest of importance 
in Australia (1) and from observa- 
tions that have been made by reli- 
able observers, appears to be in- 
creasing. (Figs. 1, 2, and 3.) 


Host Range 


Australia has a goodly propor- 
tion of the world’s mistletoes with 
13 genera (2 terrestrial) and 58-60 
species out of a total of approxi- 
mately 60 genera and 600-700 spe- 
cies. Most of these genera are found 
in tropical and sub-tropical areas 
such as Africa, India, America, 
Burma and so on. The European 
mistletoe is not widespread and the 
American genera Phorodendron 
and Arceuthodium are found on 


typical pendulous mistletoe (Amyema spp.), Iaaesdadaeene Distriet ; right, typical 
heavy infestation with mistletoe, Orange District. ght, typica. 
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conifers almost exclusively (8, 9). 

In the eastern states of Australia, 
while it may not be true t6 say that 
all trees are susceptible to mistle- 
toe, close investigation shows that 
a great many trees hitherto beld to 
be practically immnne are in fact 
freely parasitised. ‘The native Cal- 
litris and kurrajong, for example, 
are becoming increasingly affected 
whereas May (10) in her survey 
(1941) mentions them as compara- 
tively free from attack. Of course, 
it may well be that only one species 
of mistletoe is involved and has be- 
come disseminated by increased 
transport and good seasons. 

Many other western species such 
as wilga, warrior bush, and budda 
are also liable to become infested. 
Probably some confusion has arisen 
because the mistletoes on some of 
these western trees do not resemble 
the characteristic plants on the 
eastern eucalypts. 

On wilga, for example, the mis- 
tletoe commonly found is Korthal- 
sella opuntia (Thumb.) Merrill, 
and is an insignificant plant with 
very small flowers and a stolonifer- 
ous or creeping habit. It often 
spreads around the tree beneath 
the bark and thrusts haustorial 
cushions into the sap at intervals 
and appears to be ‘‘strangling the 
tree’’ somewhat in the manner of 
a climbing fig. 


On the trees of the coastal rain 
forests mistletoe can also be found, 
but once again the appearance is 
different and the type commonly 
met is an upright, thick, glossy- 
leaved specimen with a heavy ap- 
pressed haustorium. Mistletoe is 
not very common in dense forests 
and, because it is usually attached 
high up in the branches of tall 
scrub trees, is not often noticed 
even when present. Because of 
these circumstances, it is often 
affirmed that such trees are not 
parasitised by mistletoe. 

Among the Myrtaceae (eucalypts, 
angophoras, ete.) parasitism is gen- 
eral. It has often been claimed that 
particular species are resistant in 
one locality or another. For exam- 
ple, rough barked eucalypts may 
appear to be attacked in one area 
while smooth-barks nearby are free 
of attack. In another area the posi- 
tion may be reversed. These prefer- 
ential attacks appear to be species 
relations in most cases but there is 
also the possibility that local varia- 
tions in vigor of trees may account 
for some of the cases noticed. Shelv- 
ing of bark at the critical stage 
when the young mistletoe embryo 
is putting out its haustorium or 
even actual thickness of host bark 
are abvious weaknesses in the june- 
tion of parasite to host. 

Experience to date has not jus- 


Fie, 2.—Left, kurrajong (Brachychiton 
populneum) killed by mistletoe; right, 
close-up of kurrajong mistletoe (Den- 
drophthoe falcata). 
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tified any assumption that host 
resistance exists to any worthwhile 
degree—at least among eucalypts. 
Casuarinas are attacked to a con- 
siderable degree although probably 
not as much as eucalypts, while 
fruit trees although liable to infes- 
tation are seldom seriously para- 
sitised in the cultivated state, prob- 
ably because of pruning. Ornamen- 
tal exotic trees are usually pro- 
tected in the same manner as fruit 
trees. Pines have formed no gen- 
eral relations with local mistletoe 
(although cases are reported by 
Blakely) (2) and the common 
northern American mistletoes have 
not yet appeared in this country. 


Damage Done to Trees 
by Mistletoe 


The prima facie evidence for loss 
of vigor or reduction in growth of 
trees infested by mistletoe in Aus- 
tralia is considerable. It is com- 
monplace to see heavily parasitised 
trees which are dead, and the fea- 
ture mentioned above whereby mis- 
tletoes obviously interfere with the 
sap flow of healthy branches is 
easily seen. It is difficult to con- 
ceive that a tree is thriving when 
two-thirds or more of visible foliage 
belongs to the parasite. Nicholson 
(12) has endeavored to express this 
loss of vigor and increment quan- 
titatively and has shown from his 
experiments that the percentage of 
crown supplanted by mistletoe 
bears a direct linear relation to the 
reduction of basal area increment 
in Eucalyptus polyanthemos. On 
the other hand, it is true also that 
mistletoe takes many vears under 
normal conditions to kill a euea- 
lypt, and it is this very slowness 
which is responsible for the rather 
complacent attitude adopted by 
Australians toward mistletoe dam- 
age. This attitude is changing. 


Biological Factors Affecting 
Growth of Mistletoe 


Mistletoe will parasitise mistle- 
toe and some interesting cases of 
this phenomenon have been de- 
seribed. However such parasitism 
has the aspect of being accidental 
rather than a genetic event, and 
certainly has very little effect on 
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control of mistletoe naturally. _ 

Insects and fungi do not serious- 
ly inconvenience Australian mistle- 
toes. Actually, the larvae of quite 
a number of butterflies and moths 
feed on mistletoes but the damage 
they do seems to be mostly super- 
ficial. In addition, some beetles and 
scale insects cause a modicum of 
damage either by burrowing in the 
stem (usually of old plants) or 
feeding on the leaves, but to date, 
nothing which gives any promise of 
biological (insect) control has ap- 
peared. 

Among the fungi, Blakely (2) 
mentions some leaf spotting organ- 
isms but again there seems little 
promise of natural control along 
these lines. It would, of course, be 
interesting to know if predators 
affect mistletoe in other parts of 
the world, particularly in sub- 
tropical areas, but nothing appears 
to have been published on the sub- 
ject. For the present, therefore, 
biological control of mistletoe does 
not seem likely. 

Although it is generally con- 
ceded that mistletoe is a light lov- 
ing plant it is not quite clear what 
this implies. Certainly it needs light 
to carry on the photosynthesis which 
is common to all green leaved plants 
but mistletoe is found in shady 
locations such as brush forests and 
it appears to have species adapted 
to such conditions. Tests conducted 
by May (10) on Loranthus miquelit 
indicate that light doubled the ger- 
mination rate. However, as she ob- 
serves, ‘‘absolute darkness’’ would 
not be experienced even in the 


thickest forests. Blakely (2), too, 


states that the hypocotyl of the de- 
veloping embryo is negatively pho- 
totropie. 

On trees there does not seem to 
be any preferred location as might 
be indicated by a greater number 
of mistletoe on the northern expo- 
sure in southern parts of the conti- 
nent nor does the leaf habit indi- 
eate very much. 

It is a fact that much Australian 
plant life is exposed to an intense 
**hard’’ light over many months of 
the year which exerts some screen 
ing effect with some species, but the 
mistletoe seems to have adapted it- 


Fig. 3.—Mistletoe in flower on Casuarina. 
Note withered branch beyond point of 
attachment of haustorium. Mistletoe is 
a coastal species, Amyema congener. 


self to a wide range of circum- 
stances all over the world. 

Other climatic factors which in- 
elude drought and flood seasons 
seem to be important to the mistle- 
toe more from the effect they have 
on the normal seed vectors than of 
themselves: It has, for example, not 
been observed in drought seasons 
that mistletoe does any worse than 
the plant it parasitises. In fact, as 
would be expected, the reverse 
seems true, namely that the strug- 
gle for life by a heavily infested 
tree becomes intensified during a 
drought. 

Fire, although it cannot be re- 
garded as a climatic factor, has 
clearly had a profound ecological 
influence on the Australian land- 
seape. Fire has also very likely 
had some controlling influence on 
mistletoe spread in the past. This 
would be because, unlike the host 
eucalypt, the mistletoe would lack 
the advantage of protected dormant 
buds to reclothe itself with foliage 
after burning. There is also some 
evidence that mistletoe is rather 
susceptible to burning on other 
counts too, perhaps by reason of 
thinner bark or some such factor. 
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The foliage of mistletoe often 
seems to match the foliage of the 
species it grows on. It is further 
maintained that such matching 
must have some survival value to 
the mistletoes. Blakely makes a 
strong case against this assumption 
pointing out that its very distribu- 
tion depends upon its being con- 
spicuous to birds and animals, 
hence the bright colors of the flow- 
ers and berries. He also gives an 
example of leaf form on an exotic 
species which so closely resembles 
the eucalypt that it was given that 
specific title, and yet such an asso- 
ciation was not possible in Vene- 
zuela, its country of origin. 

But mistletoe foliage often does 
resemble that of the host tree. On 
Casuarina, for example, the mistle- 
toe most commonly discovered in 
the western part of the state of New 
South Wales has a long thin needle- 
shaped leaf, much like that of the 
Casuarina. On scrub trees the leaf 
is often flat and ovoid like the host 
trees. On Callitris there is a spikey 
needle-like leaf form rather like 
the Callitris and of course on euca. 
lypts the foliages of plant and 
parasite are often very similar in 
appearance. Other examples could 
be quoted. On the other hand there 
are many examples to be seen where 
the mistletoe present does not con- 
form to the host foliage. Probably 
all that is signified is that ecological 
factors acting over a long period of 
time have conditioned the mistletoe 
in the same manner as they have 
the host plants. 

More has been written locally 
about the methods of dispersal of 
mistletoe seed than about any other 
phase of the activities of the pest. 
Presumably, the motive behind this 
research is that if you can ‘‘seotch’’ 
the principal distributor of seed 
then you can automatically control 
mistletoe. Unfortunately, for this 
theory there does not seem to be 
any principal offender. 

The so-called mistletoe bird 
Dicaeum hirundinaceum (Shaw) 
was once thought to be the sole 
agent of dispersal but it is now 
realized that it is only one of many 
birds which feed on and therefore 
presumably help to disperse mistle- 
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toe. A list of bird disseminators 
has been given by Blakely and un- 
doubtedly this list can be added to 
as mistletoe becomes more preva- 
lent. It is quite possible that new- 
comers to this continent such as 
the Mitre bird or Bulbul are also 
involved. 

Apart from birds, animals such 
as flying foxes and sugar squirrels 
have been named as likely distrib- 
utors. There has been lively con- 
troversy as to whether a natural 
decrease of opossums and koalas has 
led to an increase in mistletoe, be- 
cause such animals might have 
chewed and destroyed mistletoe 
seed. These arguments seem scarce- 
ly to have justified the time spent 
on them. 

It seers probable that birds dis- 
perse mistletoe seed on their beaks 
after feeding on the fleshy fruit 
more than by the action of swallow- 
ing the seed and voiding it. It has 
been commonly observed that birds 
have some difficulty in dislodging 
the sticky seeds from their beaks 
and claws and much scraping and 
preening ensues. This is conducive 
to wide dispersal. 

The extremely sticky material 
known as viscin which surrounds 
the seed in a membraneous sac is a 
very effective adhesive. It is only 
necessary to brush past a mistleto> 
plant with mature seeds to pick 
up a large number of seeds. Later 
the viscin dries out and hardens 
and forms a firm base for leverage 
of the developing radicle which is 
to penetrate the bark of the host. 


Life Cycle of Australian Mistletoe 


Both the age of mistletoes and 
time taken to spread have been the 
subject of debate and as with the 
question of dispersal it is difficult 
to be specific, lacking experimental 
evidence. Based on a number of 
observations, the average life of the 
mistletoe plant appears to be about 
10 years, although this estimate 
must be hedged with provisos re- 
lating to weather, insect damage 
and so on. Such an estimate seems 
to agree with American experience 
with different genera and different 
host trees. 

Spread of mistletoe is even more 


dependent on environment than is 
life-span but again observations 
made on selected areas over a pe- 
riod of approximately 10 years 
seem to show that a single well- 
developed mistletoe will act as a 
focus for infesting the neighboring 
area in a radial manner; that a 
plant develops from the 2-4 leafed 
stage to a well foliaged plant ap- 
proximately 3 feet in diameter in 
about three years; and that such a 
plant will reproduce itself about 
five times in a season. These state- 
ments are not speculative but lack 
a statistical backing. They refer 
mainly to the outlying areas around 
Sydney, New South Wales. 

The life cycle of the mistletoe is 
that of the ordinary flowering plant 
except that it grows attached to a 
woody plant instead of in the soil 
(exceptions are the terrestrial gen- 
era). Mistletoe is an evergreen al- 
though it loses a lot of its foliage in 
winter months. In spring (Septem- 
ber-November) it puts out fresh 
leaves and flower buds, and mature 
fruit is available in the Sydney 
area from December to March. Mis- 
tletoe follows the normal seasonal 
changes, maturity being earlier in 
the north of the continent and de- 
layed on the highlands. 

The species within the various 
genera are extremely flexible in 
the broad sense so that the parasite 
can accommodate a wide range of 
circumstances. This makes for effi- 
cient parasitism. 

The critical stage of the life cycle 
is the attachment to the host and 
this has been described in consider- 
able detail by MeLuckie (17) in re- 
spect to Notothixos incanus ( Oliv.) 
var. subaureus. Assuming that a 
seed has fallen onto a favorable 
location where it is anchored by 
viscin, a tiny radicle appears in re- 
sponse to moist condition, and 
growth proceeds drawing on the 
stored starch of the seed endo- 
sperm. The root is not geotropic as 
with most plants but it is nega- 
tively phototropic with the result 
that it grows toward the more 
shaded parts of the branch. The 
root often takes a complete turn to 
set itself at right angles to the bark 
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and in this position forms a flat- 
tened end. 

Apparently pressure and enzy- 
matic softening occur as indicated 
by the crushed and discolored cells 
of the host tissue. The root grows 
through the bark and into the cor- 
tical tissue where rapid cell differ- 
entiation occurs and a vascular sys- 
tem is laid down. The interesting 
juxtaposition of the elements of 
food and water conservation in the 
host and those responsible for a like 
function in the parasite throw a 
good deal of light on the essential 
physiology of the mistletoe. 

MeLuckie infers from his obser- 
vations on the species he studied 
that it was essentially a water para- 
site and did not draw on the host 
for synthesized food. This may or 
may not apply to other mistletoes. 
Almost certainly, as McLuckie ob- 
serves, it does not apply to Arceu- 
thobium, which is deeply imbedded 
in host plant tissue without exter- 
nal parts for many months of the 
year. 

Having established a root in the 
host plant, the mistletoe branches 
and develops leaves to carry on its 
own photosynthesis and thereafter 
functions as a_ separate plant. 
Blakely considers most Australian 
mistletoes to be self-pollinated al- 
though hybridization is possible. 


Control of Mistletoe 


Eradication of mistletoe is vir- 
tually an impossible task without 
a biological agent and so far there 
has been no promise that such an 
agent exists—at least in this coun- 


try. There is left therefore only 


the possibility of exerting a con- 
trolling influence on the spread of 
mistletoe. Efforts which have been 
made in this direction are as fol- 
lows : 

Lopping.— Although such a 
method seems crude, nevertheless 
it is clear that mistletoe infestation 
is a slow process and it is also 
cumulative. Every mistletoe de- 
stroyed therefore is a source of in- 
festation removed. With large 
populations rapidly increasing, it 
is necessary to destroy quickly to 
make headway against the pest, for 
example, with locust plagues. Mis- 
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tletoe, however, does not come with- 
in this category and it is perfectly 
feasible to free an area for a con- 
siderable number of years provid- 
ing the work is carefully done. 

In orchards and gardens and for 
selected trees around homesteads, 
schools, and so on, lopping is prob- 
ably quite satisfactory. Against 
lopping as a control measure there 
is the expense and tedious nature 
of the operation. With large trees 
covered in mistletoes, the task be- 
comes very difficult. 

Certain mistletoes produce ad- 
ventitious roots which must be 
traced under the bark to insure 
complete eradication. Some trees 
will stand only limited lopping and 
too heavy pruning of branches will 
kill them. 

Spraying with chemicals. — In 
1948 experiments were conducted 
near Sydney with 2,4-D as a spray 
against mistletoe (6, 7). At that 
time the ‘‘hormone’’ weedicides 
were only beginning to find their 
way to Australia from U.S.A. and 
England and the choice of formula- 
tions was not very great. It was 
discovered that mistletoe reacted 
much more intensely to 2.4-D than 
did eucalypts. This fact suggested 
the possibility of using a spray to 
control the mistletoe without at the 
same time damaging the host. 

After a considerable number of 
trials, the following facts emerged: 

1. An 0.5 percent solution of 
the sodium salt or the amine salt 
of the 2,4-D is an effective spray 
against mistletoe on eucalypts. 

2. An overall spray of tree foli- 
age and mistletoe could be used but 
it was more economical to spray 
the mistletoe alone. 

3. The spray was most effective 
when applied after the first spring 
flush of host and mistletoe. It was 
also more effective when applied 
after a shower of rain. This is 
probably a correlated effect. 

4. ‘‘Stickers’’ and hygroscopic 
adjuvants such as glycerine pitch 
were of advantage with the straight 
sodium salt of 2,4-D but did not 
seem to add to the effect with the 
formulated amine salts. (These al- 
ready contain proprietary wetting 
agents). 


5. Neither the esters of 2,4-D 
nor 2,4,5-T compounds were as ef- 
fective as the salts of 2,4-D already 
mentioned. 

6. Trees other than the Myr- 
taceae (eucalypts, angophoras, tris- 
tanias, ete.) are adversely affected 
by 2,4-D at the concentration used. 
Certain trees like acacias, kurra- 
jongs, and ecasuarinas are severely 
defoliated. The spray method 
therefore is confined to eucalypts 
and close relatives. 

Within the limitations indicated 
the spray method of controlling 
mistletoe represents an advance on 
lopping. Mistletoe is usually at- 
tached to the lower third of the 
crown of the tree and also on trees 
which are isolated or in surround- 
ings more or less accessible for 
spraying. 

Injection with chemicals.— This 
approach was initiated in Australia 
by the Division of Plant Industry, 
C.S.LR.O. at Canberra (3,5). First 
results were not promising because 
many of the chemicals used were 
too toxic to the trees. However, 
it was discovered that copper sul- 
phate at low concentration did af- 
fect mistletoe more than the trees. 
In 1951 2,4-D used as a 10 percent 
amine salt in water solution was 
shown to be an effective systemic 
poison against mistletoe. . 

The advantages of such a method 
over the spray technique are that 
it is more thrifty with chemicals, 
ean be carried out by an individ- 
ual without expensive equipment, 
and overcomes the major drawback 
of the spray in that it enables tall 
trees to be dealt with at ground 
level. 

On the other hand the time lag 
between treatment and results is 
very long—up to 18 months in 
some cases; it is not easy to bore 
holes into some hardwoods; and 
results can be very variable. Un- 
doubtedly, the method is promising 
and it should be possible to over- 
come some of the deficiencies men- 
tioned. Current research is aimed 
at such correction (4). 

Silvicultural treatments in for- 
ests—Most of this work has been 
done in the southwestern states of 
America on conifers and with mis- 
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tletoes not met in Australia. The 
Australian pest is so widespread 
in the natural (Eucalyptus) for- 
ests that the silvicultural approach 
has not been considered except on 
a limited scale. 

Value of mistletoe as stock feed. 
—There have been many reports 
that mistletoe is particularly palat- 
able to stock, even when green pas- 
ture is available. The author has 
seen no outstanding cases of such 
preference. There seems to be little 
doubt that sheep and cattle will eat 
mistletoe—at least the common va- 
rieties—and suffer no _ ill-effects 
from such intake. On the other 
hand, there are no advantages that 
can be compared with the posses- 
sion of, say, the fodder trees such 


as wilga, and kurrajong in a graz- . 


ing property and these mistletoe 
will destroy. 

Is control practicable ?—This is, 
of course, the fundamental ques- 
tion after considering the mistle- 
toe infestation problem on Aus- 
tralian trees. Hormone spray and 
injection methods taken in con- 
junction show that control is pos- 
sible at a price. So far as managed 
hardwood forests are concerned, 
mistletoe has not so far proved a 
very serious threat, and exotic 
Pinus species are not infested at all. 


Summary 

It would seem that mistletoe can 
be dealt with as a limited pest on 
grazing properties, catchment areas, 
roadways, and parklands. 

The price of control in such 
places should not be excessive par- 
ticularly if the injection process 
ean be brought to a higher degree 
of efficiency. 

It is true, of course, that events 
may alter this viewpoint such as 
for example more rapid spread of 
infestation due to newly acquired 
habits of vectors, introduced birds, 
or introduction of mistletoe capable 
of infesting Pinus plantations. 

Very obviously, the ecological 
balance of parasite to host has 
changed over the last 50-100 years 
and is probably still changing. 

In view of this situation, there ig 
no final word that can be written 
and the question of tree health and 
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TORTURE TEST NO. 62-29-9 


SITE: 

McCulloch Test Laboratory, 
Los Angeles, Calif. 

SAW MODEL USED: 
ONE/40 direct-drive. 


Y . TEST CYCLE: Start. Accelerate 


“a to 5,000 r. p.m. Stop. 


NO. CYCLES COMPLETED: 

57,329 

AVERAGE PULLS REQUIRED 
a TO START: 1.07 
CONDITION OF SAW AFTER 
pe TEST: Excellent. Starter spring 
tension normal. Compression 
normal. Wear on moving 
parts negligible. 
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McCulloch Number One saw 


Nobody knows the importance of fast chain saw starting more than a 
professional sawyer. When he’s out on the job, he wants his chain saw to 
start —and start in a hurry. It means money in his pocket. 

McCulloch has gone all-out to make sure its new Number One chain 
saws will start fast and keep starting fast—during years of hard use. 
Starting tests like the one shown in this ad would break the back of an 
ordinary chain saw. But McCulloch Number One saws refused to weaken 
even after thousands of consecutive starts. 

Starting is just one phase of McCulloch’s Number One torture testing 
program. The new chain saws were subjected to nearly every conceivable 
kind of torture to prove their dependability. Endurance tests. Weather 
tests. Temperature tests. Field tests by hundreds of professional loggers 
and woodcutters. The results prove that, dollar for dollar, pound for 
pound, McCulloch chain saws are Number One. Reliable. Lightweight. 
Powerful. Easy on the man. 

See your McCulloch Chain Saw Dealer for a free demonstration. 


ONE/70 Direct-Drive 


- Built for high-speed, heavy-duty work 

* More power per cubic inch than any other saw 
its size - Takes bars up to 30” « Weighs only 

21 pounds + Dynamically Balanced - Pintail Chain 
Seven models to choose from. 

Prices start as low as $154.95 


LEADERSHIP THROUGH CREATIVE ENGINEERING 


McCULLOCH CHAIN SAWS 


Number One In World Sales 
For free booklet write McCulloch Corporation, Los Angeles 45, California, Dept. J-! 


McCuiloch Corporation, Los Angeles 45, Calif. * Marine Products Division (Scott Outboards), Minneapolis, Minn. 
McCulloch of Canada Ltd., Toronto, Canada * McCulloch international inc., Los Angeles 45, Calif. 
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3. 


mistletoe infestation must be re- 
viewed from decade to decade. 
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Division of Silviculture 


Call for Annual Meeting Papers 


The 1960 annual meeting of the 
Division of Silviculture will be held 
on Tuesday, November 15, in Wash- 
ington, D. C. There will be morning 
and afternoon sessions. 

Correspondence relating to the Divi- 
sion of Silviculture should be ad- 
dressed to Dr. J. H. Buell, chairman, 
Yale School of Forestry, 205 Prospect 
St., New Haven 11, Conn. Society 
members who wish to present papers 
should submit, in triplicate, the follow- 
ing information: (1) title; (2) short 
abstract; (3) name and address of the 
author; (4) name and address of the 
organization represented; (5) time re- 
quired for presentation; and (6) type 
of projection equipment required. This 


information must be received prior to 
May 15, 1960 to be considered. 

The program will be made up by the 
executive committee of the Division by 
selection of papers from the proposals 
received. Papers that can be presented 
in 15 minutes or less are favored, and 
none will be considered which require 
more than 20 minutes. 

Authors of papers that are selected 
will be notified by June 15. 

This is the only call for papers that 
will be issued by the Division of Silvi- 
eulture. 

Frank W. Woops 

Secretary, 

School of Forestry, 

Duke University, Durham, N. C. 


and Timber Bureau, Canberra, Aust. 
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Notes and Observations 


Opening Plenary Session: August 29, 
1960. 

Closing Plenary Session: September 10, 
1960. 

General and Technical Sessions: August 


30-September 9. 


First General Session 
Multiple Use of Forest Lands 
Keynote Address: 

The Concept of Multiple Use of Forest 
and Associated Lands—Its Values 
and Limitations. 

R. E. MeArdle—U.S.A. 

1. Application and opportunities for 
multiple-use forestry on a geographic 
basis. 


Second General Session 
Multiple Use of Forest Lands 
2. Application and opportunities for 
multiple-use forestry on an ownership 
basis. 


Third General Session 
Progress in World Forestry 
Keynote Address: 

Role of Forestry in World Economic 

Development. 

Egon Glesinger—FAO, Rome 
1. Forestry progress in Western Europe 
and the Mediterranean. 
Forestry progress in the U.S.S.R. and 
in Eastern Europe. 
Forestry progress in the Near East. 
Forestry progress in Africa. 
Forestry progress in the Far East. 
Forestry progress in Latin America. 
Forestry progress in North America. 


Section I. SILVICULTURE AND 
MANAGEMENT 
Session A 
Inventories of Forest Resources 

1. Selecting objectives and standards for 
estimating forest resources. 

Surveys particularly applicable to ex- 
tensive forest areas. 


bo 


Session B 
1. Advances in forest survey design and 
procedure. 
2. Aerial photogrammetry in forest sur- 
veys. 
Session C 


Semi-Arid and Arid Land Forestry 
1. Progress in the integration of for- 
estry and grazing. 
Advances in reforestation and affor- 
estation practices. 

Session D 

Modern Concepts and Advances in 

Silviculture and Management 
1. ‘‘Orchard’’ versus ‘‘ Naturalistic’’ 
silviculture. 
Relation between forest production 
and growing stock. 


to 


to 


Fifth World Forestry Congress 
Provisional Program 


bo 


Session E 
Planning and control of the managed 
forest, including new inventory con- 
trol procedure. 
The influence on silviculture on deliv- 
ered prices of primary forest prod- 
ucts. 
New methods of improving stand 
composition. 


Session F 
Forest Ecology and Soils 

Classification, mapping and interpre- 
tation of soils for forestry purposes. 
Intensive soil management for in- 
creased forest production. 

Relation of forest diseases to soils and 
soil management. 


Session G 


Evaluation of forest site quality from 
soil, topographic and climatic factors. 
The nutrient cycle and its modifica- 
tion through silvicultural practice. 


Section II. GENETICS AND TREE 


IMPROVEMENT 


Session A 


Progress in Tree Improvement and 


Proposals for International Cooperation 


1. 


3. 


bo 


Progress in forest genetics and tree 
improvement. 

Proposals to facilitate the exchange 
of breeding material. 

Problems and proposals for inter- 
national forest tree seed certification. 
Problems and proposals for inter- 
national certification of seed origin 
and seed-stand quality with particular 
reference to the species native to 
Western North America. 


Session B 


Delineation of improvement objec- 

tives and their possible attainment: 

a. Growth and stem form 

b. Pest resistance (diseases, insects 
and other agents) 

The role of cytology, physiology and 

exotics in tree improvement: 

a. The role of cytology in forest ge- 
neties research 

b. The role of physiology in forest 
tree improvement 

The role of exotic species in forest 

tree improvement. 


Session C 


Improvement through the utilization 

of natural variation: 

a. Improvement through racial selec- 
tion and testing 

b. Improvement through individual 
tree selection and testing, seed 
stands, and clonal seed orchards 
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Improvement through the creation of 

new types: 

a. Improvement through inbreeding 
and intraspecific and interspecific 
hybridization 

b. Mass production of control-polli- 
nated seed of conifers 

ce. Improvement through polyploidy 
and mutagenesis 


Section III. Forest Prorecrion 


Session A 
Forest Pathology 
Intercontinental spread of forest 
pathogens. Significance of introduced 
diseases. 
New approaches to forest disease 
control: 
a. Chemical control, including anti- 
bioties 
b. Cultural control 
e. Present and potential significance 
of root rots in intensive forest 
management 


Session B 
Forest Entomology 


. Chemical control of forest insects: 


a. Aerial spraying, including side 
effects. 

b. New approaches, including sys- 
temics 


Biological control of forest insects: 

a. The role of parasites and pre- 
dators 

b. New approaches 


3. Cultural control of forest insects. 
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Section IV. 


Session C 
Forest Fire 


Forest fire control methods and prac- 

tices: 

a. Mechanization of forest fire fight- 
ing 

b. Meeting protection objectives in 
difficult years 

e. Aerial support of ground fire fight- 
ers 

Forest fire research: 


a. Research in principles governing 


fire spread 
b. Research in forest fire control 


Session D 
Weather and Climate in Forest 
Protection 
Climate and disease epidemics. 
Weather and insect epidemics. 
Weather and fire control practices. 
Lightning-caused forest fires. 


Forest Economics 
AND 
Session A 


Policy. and Economic Problems in the 
Conversion of Old-Growth Forests to 


1 
2. 
B. 
4 


Managed Stands 
Africa. 
South America. 
North America. 
Asia. 
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Session B 
Supply, Demand and Marketing of 
Forest Products 

1. Role of timber supply and require- 
ments analysis in formulating forest 
policy. 

2. Development of markets for forest 
products: needs and techniques. 

3. Effect of population pressures on tim- 
ber needs. 

4. Potentialities of tropical forests in 
the world’s timber economy. 


Session C 

Institutional Arrangements for Forestry 

1. Relation of public agencies to private 
forestry. 

2. Opportunities for foreign investment 
in forestry. 

3. Cooperatives for forest management 
and marketing of timber products. 


Session D 
How to Achieve Better Management on 
Small Woodlands 
1. Special problems of the small forest 
owner. 
2. Means of promoting forestry on small 
woodlots. 


Section V. 


General Theme: Education in Forestry 
for Countries with Newly Developed 
Forestry Programs. 


Session A 
Criteria for Determining Types, Size 
and Scope of Programs 

1. Estimating the need for forestry staff 
at various levels. 

2. Criteria for deciding whether to de- 
velop a full program, technician to 
post-graduate level. 

3. Fixed versus free programs. 


Session B 
Developing Technical Educational 
Programs 
The ranger school. 
The professional school. 
Post-graduate education for world 
forestry. 
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Session C 

Developing Public Awareness of Need 

for Forestry 

1. Public educational programs in na- 
tions having limited experience in 
forestry. 

2. Edueation for political and industrial 
leaders. 

3. Edueation for farmers and other 
small woodland owners. 

4. Forestry education and programs in 
a nation with a rapidly changing for- 
est economy. 

5. Forestry extension and publie educa- 
tion in-a nation having a well-devel- 
oped forestry economy. 


Section VI. Forest Proputs 
Session A 
Wood: Its Structure and Physical 
and Mechanical Properties 

1. Recent progress in research on wood 
cell wall structure. 

2. Structure of wood as revealed by the 
electron microscope. 

3. Influence of microscopic and _ sub- 
microscopic structure on the aniso- 
tropic characteristics and properties 
of wood. ' 


4. Rheology of wood. 


Nondestructive tests to evaluate the 


physical and mechanical properties 
(sonic, ultrasonic. and other meth- 
ods). 

Session B 


Wood Quality: Factors That Affect It, 
and Improvement Through Genetics and 
Silviculture 


(Joint session with Section II, Forest 
Genetics ) 


1. Development of an adequate concept 

of wood quality for the guidance of 

geneticists and forest managers. 

The effect of growth conditions on 

the structure and properties of wood. 

3. Progress towards selection and breed- 
ing of trees with superior wood char- 
acteristics and method of evaluation. 

4. Fast, accurate microtechniques and 
equipment for the evaluation of wood 
quality in small samples. 

5. The natural variability of wood as it 
affects selection of test material and 
structural applications of wood. 
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Session C 
Chemistry and Biochemistry of Wood 


1. Chemistry of cellulose and its deriva- 
tives. 
2. Chemistry of lignin. 
3. Biochemistry of natural disintegra- 
tion of wood. 
4. Biochemistry of wood extractives. 
5. Chemical conversion products from 
wood. 
Session D 
Lumber Manufacture and Wood 
Processing 


1. Choosing the right type of sawmill 
to fit specific needs. 

Mechanization and automation of 
small sawmills. 

Automation in wood processing in- 
dustries. 

Improvements in sawing technology 
and new methods of cutting wood 
(sonic methods; thick veneer slicing; 
other slicing). 
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Session E 


Integrated Utilization, Including Small 
Sized Timber and Mill Residues 


Improved utilization efficiency 
through integrated wood industries. 
Use of thinnings and forest residues. 
Use of sawdust and mill residue. 
Better utilization of low-quality woods 
through processing research. 

Use of wood and wood residues in 
production of fiberboard and particle 
board. 


err. 


Session F 
Wood Preservation and Protection 


Penetration of chemicals into wood. 
New preservatives and _ treatment 
method. 

Status of biology and control of 
marine borers. 

Fungus and insect problenis in stor- 
age and use of wood. 
Fireproofing of timber. 


Session G 


Progress in Developing New 
Pulp Sources 

Pulping broadleaf trees 
paper). 
Pulping tropical woods. 
Newsprint from broadleaf woods. 
Kraft paper and paperboard from 
broadleaf woods. 
Feasibility of small pulp mill opera- 
tion. 


(general 
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Section VII. Forest anp RANGE 
WATERSHEDS 


Session A 
Protection Forests 
1. Forest practices in control of aval- 
anches, floods, and soil erosion. 
2. Shelterbelts: 
a. Design 
b. Crop yields 
Session B 
Management for Water Production 
Riparian vegetation. 
Controlling forest composition. 
Effective cutting practices. 
On municipal watersheds. 
Management problems ahead. 


Session C 
Management for Protection of Soil 
and Water 
Logging methods in 
streamflow and erosion. 
Grazing management practices. 
Grazing effect on soil stability and 
forest production. 
Forest and range watersheds in a 
Mediterranean climate. 
Water regulation for increased tim- 
ber production. 


. 


relation to 
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Section VIII. Forest Recreation 
AND WILDLIFE 


Session A 


Management of Forest Lands for 
Recreation 


Techniques of managing public use 
of forested areas. 

Preserving a pleasing landseape. 
Recreational values of South Ameri- 
ean forests. 

Problems of recreational management 
of open forests in some countries of 
Southeast Asia. 


gro 


Session B 
Wildlife Resources of Forest Lands 


1. Moral and ethical aspects of hunting 

and angling for sport. 

Ecological aspects of game control 

measures in African wilderness and 

forested areas. 

3. Wildlife management and protection 
in U. 8. forests. 

4. Wild game production and harvest- 
ing methods in intensively managed 
forests of Northern Europe. 

5. Wild game management in U. 8. 8S. R. 
forests. 


Session C 


The Administration and Use of Forested 

Parks, Wilderness and Natural Reserves 

1. The values and uses of wilderness: 
A world view. 

2. The national parks and preserves of 
Africa: Their significance and prob- 
lems affecting their future. 

3. Natural reserves in densely populated, 
highly industrialized nations. 

4. People and natural reserves. 

5. The establishment of parks in West- 
ern Pacific nations. 


Section IX. AND Forest. 
OPEPRATIONS 
Session A* 

Planning and Management of Operations 


1. Preparation and use of logging plans. 

2. Training and safety of logging and 
forest workers. 

3. Effect of mechanization on forest 
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labor efficiency. 
4. Social progress of forest workers. 


Session B 
Planning and Management of Operations 
1. Significant trends in felling, limbing 
and log preparation in the woods. 
2. Efficient cable operations. 
3. Tractor skidding vs. animal skidding 
in tropical countries. 
4. Prospects of debarking and chipping 
in the woods. 
5. Equipment and methods for small 
trees, plantations and small holdings. 
Session C 
Log Handling and Primary Transport 
Logging road location, spacing, and 
standards. 
. Logging road construction and main- 
tenance. 
. Loading and 
rail cars. 


unloading trucks and 


4. Land vs. water transport of logs. 
. Truck vs. rail haul of forest products. 


Section X. Tropica, Forestry 


Session A 
. The regeneration and establishment 
of tropical forests: 
a. By natural regeneration 
b. By planting (including exotics 
and enrichment) 
. Obstacles to tropical forestry: 
a. Lack of markets and incomplete 
utilization 
b. Land tenure 
ce. High management costs 


Session B 
Intensive vs. extensive management 
of tropical forests. 
. Shifting agriculture: 
a. Benign and malignant aspects 
b. Case histories 
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Soil Moisture Distribution Between Trees in A Thinned 
Loblolly Pine Plantation 


Comparisons of the soil moisture 
regime under different cover types 
have been made by various in- 
vestigators, but little attention has 
been given to the distribution pat- 
tern of moisture under trees in 
forest stands. To obtain distribu- 
tion information, soil moisture was 
observed in a 16-year-old loblolly 
pine plantation near Union, S. C. 

Soil moisture samples were col- 
lected at the end of the first and 
second growing seasons following 
thinning when soil moisture had 
been largely depleted and when 
antecedent rainfall amounted to 
less than 0.7 inch for the preceding 
4 weeks. Soil samples of the sur- 
face 4 feet were taken at 2-foot 
intervals along a line between 
trees. Six sets of two trees each 
were selected for study. Sampling 
began about three inches from one 
tree and ended at the base of a 
second tree approximately 20 feet 
away. Percent moisture by weight 
was converted into inches of avail- 
able water and average soil mois- 
ture content was plotted over dis- 
tance from the tree (Fig. 1). 

Soil moisture was distributed 
fairly evenly between trees at the 
beginning of the growing seasons, 
as shown by the data collected in 
May. Water loss after the thinning 


was due to water intake by roots 
of the nearest trees and by evap- 
oration. At the end of the 1957 and 
1958 growing seasons the soil mois- 
ture content was highest midway 
between trees and lowest adjacent 
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to the trees. In 1957 this difference 
in moisture levels was significant 
at the .05 probability level and in 
1958 at the .01 level. In the sur- 
face 4 feet of a nearby unthinned 
plantation, the moisture content of 
soil remained relatively constant 
between trees during both years. 


The difference in moisture levels 
between trees and under trees 
averaged 3 inches in 1957 and 2 
inches in 1958, which may indicate 
that the effect of the thinning is 
decreasing. This could be caused 
by extension of roots into areas 
not occupied by living roots and/ 
or increased evaporation between 
trees. 

These observations illustrate a 
limitation of the use of random 
sampling methods for determining 
soil moisture. Random samples are 
valid for stands in which the 
amount of moisture does not differ 
significantly from place to place. 
However, during some seasons the 
amount of moisture under thinned 
stands may vary significantly at 
different distances from the tree 
and random sampling will give a 
biased moisture estimate. In such 


MAY 28,1958 


SEPT. 30,1958 
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AVAILABLE MOISTURE 
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Fie. 1—A comparison of the spring and fall distribution of soil moisture beneath 
a loblolly pine plantation thinned in March 1957. 
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stands other sampling techniques, 

such as stratified sampling, can be 

employed to obtain unbiased mois- 

ture estimates and should be con- 
sidered for use. 

James E. Dove.ass 

Southeastern Forest Experiment 

Station, Forest Service, 

U. S. Department of Agriculture, 

Asheville, N. C. 
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A Prostrate Mutant of 
Black Locust 


A prostrate specimen of black 
locust (Robinia pseudoacacia L.) 
was recently discovered in Ohio 
and propagated from root cuttings 
in 1958 at the Ohio Agricultural 
Experiment Station. The tree is 
quite procumbent, as shown in 
Figure 1. Ramets obtained from 
the tree exhibit the same form 
characteristics as the tree from 
which they were taken (Fig. 2). 

The tree was discovered by 
Robert Mingus of the Ohio Division 
of Reclamation in a young strip- 
mine spoil bank plantation of 
black locust on land of the Ohio 
Power Company near East Fulton- 
ham, Ohio. No flowering or fruit- 
ing has yet been observed. The tree 


Fig. 1.—Mutant prostrate black locust, photographed on May 


5, 1958. 


was planted as a seedling and was 
about five years old at the time 
the photograph was taken. 

Several form variations of the 
species are listed in the literature 
(2, 4) but the writer has been un- 
able to find any published report 
of a prostrate mutant. No other 
distinguishing characteristics have 
yet been noted. 

The prostrate form has aroused 
interest because of its possibilities 
for use on strip-mined areas. Black 
locust is the primary species 
planted on these areas and is used 
in mixture with other more valu- 
able hardwoods because of its high 
survival eapacity and its legumi- 
nous characteristic of nitrogen 
fixation. However, it soon overtops 
the other species and becomes an 
inhibiting factor. A low-growing 
form of locust would eliminate this 
problem if it could be satisfactorily 
propagated. It might also be use- 
ful on other areas where a low- 
growing form of plant is desirable. 

Since the mutant is a cultivated 
variety (cultivar), of lower rank 
than species, it ean be considered 
to fall within the province of the 
new International Code of Nomen- 
elature for Cultivated Plants, as 
formulated in 1953 and modified in 
1958 (1). This code has been 
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adopted by botanists, agricultur- 
ists, and foresters, and is in full 
agreement with the International 
Code of Botanical Nomenclature 
(3). 

Although it was previously the 
practice to give Latin epithets to 
plants in cultivation, the new code 
for cultivars requires that the 
name must be in a modern lan- 
guage rather than Latin. For pur- 
poses of identification therefore, 
the mutant will be designated as 
the ‘‘Ohio Prostrate’’ black locust, 
or in formal terms, Robinia pseu- 
doacacia ‘Ohio Prostrate.’ 
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Fig. 2.—Rooted cuttings of prostrate black locust. 


/ 


Points of View 


Replies to Comments on Forestry Education and Licensing 


I am in agreement on many 
points brought forth by Jay H. 
Hardee’s writing in the Points of 
View column in the October 1959 
JOURNAL OF Forestry ;! however, 
I am compelled to take issue with 
two of his expressions. 

First, relative to his statement, 
‘“‘There is a vacuum between the 
professional forester and the woods 
laborer. They hardly understand 
one another.’’ 

I agree that this vacuum does 
exist, but to justify the expendi- 
tures of educational funds in the 
United States today for the train- 
ing of subprofessional practical 
foresters without first increasing 
the funds available for raising the 
standards and levels of education 
for. professional foresters would 
seem to me to be ‘‘hitching the 
eart ahead of the horse.’’ Actually, 
the vacuum that causes me the 
most worry is the one that exists 
today between the corporation for- 
ester and the president of the 
company, the state forester and the 
governor, the industrial forester 
and the banker, the head of the 
forestry school and the president 
of the university. 

These are some of the vacuums 
that we should recognize and strive 
to eliminate if we are ever to bring 
the forestry profession (and the in- 
dividual professional forester) into 
its appropriate place as a learned 
profession. The forester will never 
become an accepted professional in 
the eyes of the public (nor the oth- 
er professions) until he earns the 
acceptance. This he can do only by 
raising his educational and profes- 
sional standards and his value to 
the community. 

*Hardee, Jay H. Comments on ‘‘ What 


kind of forestry schools?’’ Jour. For- 
estry 59:761-762. 1959. 


Today the forest industries, fed- 
eral and state governments and 
educational institutions are crying 
for professionals with executive, 
administrative, teaching and re- 
search abilities. But let us face the 
fact that many of the so-called pro- 
fessional foresters being graduated 
from our unaceredited, and even 
accredited schools, today are not 
equipped to bridge the gap (or 
vacuum ) that exists between ‘‘ prac- 
tical forestry’’ on the one hand 
and ‘‘professional forestry’’ on the 
other. This is the vacuum that 
causes me much greater concern 
than that which exists between the 
‘professional forester’’ and the 
‘‘woods Jaborer.’’ 

Second, Mr. Hardee states: ‘‘T 
do not think that licensing is all 
we want as foresters. This may be 
necessary to regulate the conduct 
of those who do not meet ethical 
standards. But this would likely 
be in the hands of politicians rath- 
er than in the hands of profes- 
sional foresters.’’ 

As chairman of the Alabama 
State Board of Registration for 
Foresters, I feel compelled to de- 
fend the distinguished membership 
of the board, every member of 
which is a graduate of an accred- 
ited school and a member of the 
Society of American Foresters. 
Each member of the Alabama 
Board was appointed by the gov- 
ernor from a list of 10 foresters 
professionally qualified under the 
law. The list from which the gov- 
ernor made his selection was pre- 
pared and presented by a select 
committee of the Alabama Chap- 
ter, Society of American Foresters, 
through the chairman of the Chap- 
ter. The law requires that this 
procedure be followed in all future 
appointments to the board. 
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If licensing and registration in 
Alabama ever falls into the ‘‘hands 
of politicians,’’ it will have to be 
‘*noliticians’’ who are graduates of 
accredited schools of forestry, mem- 
bers of the Society of American 
Foresters and who are recommend- 
ed to the governor by the select 
committee of the Alabama Chap- 
ter, Society of American Foresters, 
all of which makes it very unlikely 
that politicians will ever take the 
Alabama Board away from the pro- 
fessional forester. 

I fuliy agree with Mr. Hardee 
that ‘‘we are concerned with the 
problem of enhancing the pres- 
tige of professional forestry.’’ I 
would like to be numbered among 
the hundreds and hundreds of 
American foresters who have 
worked through the years to en- 
hance the prestige of our profes- 
sion. I stand ready to aid Mr. 
Hardee in every way possible to 
solve the problems being faced by 
the profession of forestry today. 

R. V. Mices, Jr. 

Vice president—Forestry, 
Gulf States Paper Corp., 
Tuscaloosa, Ala. 


BRB 


Mr. Jay H. Hardee in Points of 
View in the October issue of the 
JOURNAL states that ‘‘licensing of 
foresters would likely be in the 
hands of politicians rather than in 
the hands of professional forest- 
ers.’’ As chairman of the Board of 
the Registration of Foresters for 
the State of Georgia I take strong 
issue with this statement. 

The Georgia State Board of Reg- 
istration for Foresters is in its 9th 
year and during that time the con- 
trol has not passed from the hands 
of the professional foresters. By 
the very law that created this board 
such action is impossible. Two 
nominees for the Board Member- 
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ship are selected by the Georgia 
Chapter of the Society of Ameri- 
ean Foresters and these two names 
are presented to the Georgia gov- 
ernor. The governor then selects 
one of the two recommended by the 
Chapter for membership on the 
board for a five-year term. A new 
member is appointed each year as 
the staggered terms expire. The li- 
censing law further states that ‘‘all 
members of the board must be 
members of the Society and have 
at least ten years of professional 
forestry experience.”’ 

During the nine years of the 
board’s existence only professional 
foresters have been members of 
the board. Former members of 
the Georgia Board of Registration 
have been Charles E. Evans, for- 
mer president of the Society; B. E. 
Allen, present member of the So- 
ciety Council; Harley Langdale, 
Jr., active conservationist and for- 
ester; and Archie E. Patterson, 
professor of forest management at 
the University of Georgia and an 
active participant in the develop- 
ment of forestry licensing within 
the Society. 

Present members of the board 
include the dean of the University 
of Georgia Forestry School, the 
director of the State Forestry Com- 
mission, a consulting forester, a 
pulpwood company forester, and 
myself. 

There is little reason for the li- 
censing of foresters to be under the 
control of anyone other than pro- 
fessional foresters. The only way 
that this could evolve would be for 
foresters themselves to give away 
the privilege granted to them by 
our state legislature. 

Under our law and the laws of 
the two other states which are pres- 
ently issuing forestry licenses there 
is no logical reason for control to 
be lost from professional foresters’ 
hands. We in Georgia have been 
particularly blessed with a legis- 
lature that has granted us not only 
permissive registration but as of 
last year granted the board man- 
datory licensing powers. 

To practice forestry in Georgia 
on other than your own private 
land, requires a license. It is a mis- 
demeanor in this state to practice 


without a license and this very act 
within itself has raised the stand- 
ards of forestry practice in Geor- 
gia by eliminating the use of the 
term of forester by those not qual- 
ified. 

The right to license foresters was 
granted by those selfsame _politi- 
cians of which Mr. Hardee seems 
so concerned. 

A measure of man’s intelligence 
is how he benefits from history. 
The history of forestry licensing, 
while short, has given no indica- 
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tion of the loss of control of licens- 
ing power by professional forest- 
ers. As chairman of the Georgia 
State Board of Registration for 
Foresters, I deeply resent the im- 
plication that our board or any 
other professional board will fall 
into the hands of unqualified non- 
professional people. 


Ropert D. Drxon 
Chairman of the Georgia State 


Board of Registration for Foresters, 
Atlanta 
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Comments on “Are Subsidies Necessary to Stimulate 
Private Forestry?” 


In the September, 1959 Council’s 
Column, W. D. Hagenstein raises 
the question ‘‘ Are Subsidies Neces- 
sary to Stimulate Private For- 
estry?’’ He suggests that certain 
public subsidies are not and that 
this subject should receive debate 
at a future meeting. : 

Mr. Hagenstein objects to one 
group of public subsidies saying: 
‘*Those to landowners for planting, 
pruning, thinning, protecting or 
otherwise improving forest assets 
are of questionable justification.”’ 

I think it an excellent idea to 
consider the question of subsidies 
in forestry, but the field should not 
be limited to those suggested by 
Mr. Hagenstein. 

As a professional society we can 
start right at home. For example, 
in our dues structure we charge 
from as little as $3 per year for 
Students to $15 for Fellows and 
Members. The cost of the JOURNAL 
alone is $9 a year. Should the bene- 
fits of a professional society be so 
apparent to ‘all foresters that they 
will join without the lure of a sub- 
sidy? The JOURNAL OF FORESTRY 
receives a preferential mailing 
rate. Should we resolve that at the 
close of business each year the 
Society send the Postmaster Gen- 
eral a check to cover the difference 


*Hagenstein, W. D. Are subsidies nee- 
essary to stimulate private forestry? 
Jour. Forestry 57:643. 1959. 


between the actual cost of handl- 
ing the JouRNAL and the postage 
paid? 

In the field of public subsidies 
there are a host of other actions 
by the government which may con- 
stitute subsidies. In addition, 
there are some that are really pub- 
lie tax-supported but privately ad- 
ministered. For example, I am told 
that in the South alone, private in- 
dustry gives small landowners, at 
no cost, some 50,000,000 trees a 
year plus forestry advice. 

If these trees cost $250,000 to 
produce and the companies in this 
endeavor are in the 50 percent tax 
bracket, Federal tax income is thus 
being reduced by a private subsidy. 
The stockholders of the companies, 
too, are subsidizing tree planting 
on non-company lands. Can this 
be justified ? 

The very Tree Farm Program 
Mr. Hagenstein is associated with 
may be subsidizing private for- 
estry by performing services for 
some landowners at less than the 
cost. If public subsidies are im- 
proper then are not private sub- 
sidies ? 

Should forestry assistance and 
fire protection be furnished with 
public funds to private landowners 
at less than cost if these landown- 
ers post their lands against reason- 
able public use? Should subsidies 
be conditional? 
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I am sure that there are those 
who will be willing to argue that 
some of the things I have listed as 
subsidies are not at all. 

If the Council elects to go into 
the question of subsidies it may 
wish to take certain essential steps 


before opening the subject at an. 


annual meeting. Representatives 
from each section might be chosen 
to draw up a list of possible subsidy 
situations with a brief statement of 
facts on why each is included. The 
Council might then select study 
committees to examine each sub- 
ject area and prepare a pro and 
con analysis by a given date. These 
eould be published in an issue of 
the JouRNAL and a year allowed 
for members to submit additional 
thoughts. Then the subject of sub- 
sidies could be taken up with a 
real factual background at a Soci- 
ety meeting. 

It may well be that all subsidies 
are not bad. The question then is 
whether and how they serve to ef- 
fectively advance the general wel- 
fare. A landowner may have a 
tract of land best suited to growing 
irees. It may have been so handled 
in the past that present and future 
income potential is nil. Yet as a 
nation 40 years from now, we may 
need the wood that 40,000,000 such 
acres can produce. The landowner 
may not want to or may be unable 
to restore this land to production. 
How are we going to get the job 
done? The same argument can be 
made for work which stabilizes the 
soil and protects watersheds. 

Perhaps as members of a profes- 
sion we can make a contribution to 
the nation’s policies and needs by 
insuring that all subsidies in for- 
estry are capable of being ade- 
quately defended as being in the 
national interest. 

On such a basis Mr. Hagenstein’s 
suggestion would have a real ap- 
peal. There are many other forest 
policy subjects susceptible to the 
same careful identification, study, 
deliberation and resolution by our 
profession. 

Rosert E. 
Professional Staff Member, 
Committee on Interior and 

Insular Affairs, U. S. Senate 


Proposal for Stockpiling Wood Samples 
for Teaching Purposes 


Is there a service which the So- 
ciety of American Foresters might 
render to the schools of forestry 
in this country and perhaps other 
countries in sponsoring a wood 
supply pool for the teaching of 
wood technology ? 

I presume every forestry school 
teaching wood identification shares 
the problem of obtaining the neces- 
sary small amounts of lumber of a 
wide variety of species to cut into 
hand samples for laboratory use. 


Each school uses a _ relatively 
small volume of wood each year 
of a number of species. If larger 
volumes are obtained, that left in 
storage loses its odor, color, and 
similar identifying characteristics 
over a period of time. I presume 
we all write many letters to many 
lumber companies, alumni and 
other groups or agencies in an ef- 
fort to get our supply. We impose 
on these agencies or companies for 
gifts. Sales, in most instances, can 
hardly pay for the cost in handling 
50 or less board feet. 

Perhaps the Society could lend 
its support to some forestry school, 
more or less centrally located, to 


set up a lumber storage area and 
arrange for the purchase or ac- 
quisition by other means of fair 
stock of 80 to 100 species which 
could be ordered by institutions in 
need of particular species. If the 
institution could prepare the lum- 
ber storage area the cost of lum- 
ber purchases, transporation, and 
labor might very well come from 
the lumber purchases by the vari- 
ous schools. 

There is the problem of initial 
cost in setting up such a program. 
Perhaps consideration has been 
given such an idea in the past. It 
might be interesting to have the 
reaction of others faced with a 
similar problem if this be a project 
the Society might sponsor. 

L. P. PLUMLEY 
Director, New York State Ranger 
School, Wanakena, N. Y. 


Editor’s note-—If any school of 
forestry or forest products re- 
search center will volunteer to es- 
tablish a supply of wood samples 
as an aid in teaching wood identi- 
fication, the Society of American 
Foresters will be glad to notify 
prospective users of its availability. 


BRR 


Important Notice to Subscribers 


If you change your address please notify the JouRNAL OF FORESTRY, 
preferably in advance, by letter, post card, or post office form number 
POD 3573. Be sure to give your old, as well as the new, address with 


your postal zone number if any. 


You should also notify your local post office on postal form number 
POD 3575 of your change of address. Both postal forms are obtainable 


at any post office. 


Copies of the JourNAL will not be forwarded by the Post Office De- 
partment. Hence, in order to avoid missing your copy as well as to 
prevent extra expense to the Society in supplying duplicates, you are 
urged to notify the JouRNAL as soon as you know your new address, 
a month in advance of change if possible. 


JOURNAL OF FORESTRY 
425 Mills Building 
17th Street at Pennsylvania Avenue, N. W. 
Washington 6, D. C. 
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Book Reviews 


The Colonel William B. Greeley 
Lectures in Industrial Forestry: 
No. 3: The Development of Indus- 
trial Forestry in the Northeast 


By Clarence 8. Herr. 50 pp. 
Illus. University of Washington, 
Seattle. 1959. No price indicated. 


Clarence Herr, vice president of 
the Brown Company of Berlin, 
N. H., draws on his long experi- 
ence in both public and private 
forestry in the Northeast in pre- 
senting this, the third in a series 
of lectures. These were made pos- 
sible by a grant to the College of 
Forestry at the University of 
Washington by the Industrial For- 
estry Association as a memorial to 
the late Colonel W. B. Greeley. 
Previous lecturers have covered 
the development of industrial for- 
estry in the Northwest and the 
southern pine regions. 

Industrial forestry got an early 
start in the Northeast as forest- 
based enterprises were a natural 
part of the early settlements. Maine 
claims one of the early sawmills, 
if not the earliest. The cutting of 
the King’s ‘‘Broad Arrow’’ pines 
for use as masts in the ships of the 
English Navy provided one of the 
more colorful chapters in the early 
history of the forests. The pulp 
and paper industry also got a very 
early start in this region. The de- 
velopment of these projects as well 
as the history of the early land 
grants, and the speculations in 
Maine timberlands provide much 
of the material set forth most in- 
terestingly in the first part of these 
lectures. The wealth of historical 
material available in this section 
of the country makes selection 
most difficult but the author has 
done a notable job in picking out 
the highlights of interest to for- 
esters. 

The second portion of these 
lectures describes the current situa- 
tions in industrial forestry. Among 
the programs and policies that the 


modern forest industries are sup- 
porting are those which are dis- 
cussed in some detail. These are 
found in the descriptions of log- 
ging methods, utilization of waste, 
milling practices, tree farms, co- 
operative growth studies, and the 
recreational use of timberlands. 

**Pat’’ Herr was for many years 
the extension forester for the State 
of New Hampshire. Consequently 
he can speak from considerable ex- 
perience on the problems which 
the small owner in the Northeast 
faces in the management of his 
timberland and of the importance 
of these ownerships to the indus- 
tries. This he does in the third 
portion of his lectures. This same 
experience also makes it possible 
for him to describe some of ,the 
problems peculiar in the growing 
of white pine which is so abundant 
in central New England. Consid- 
erable attention is given to this 
species and its importance to the 
economy of the region. 

For those unfamiliar with in- 
dustrial forestry in the Northeast, 
the booklet provides a wealth of 
material that describes the condi- 
tions prevailing in the section. 
Those familiar with this area will 
find historical material which will 
help explain the reasons for the 
present degree of development of 
forestry. 

E. L. Gippres 
Superintendent, Penobscot 
Development Co., Old Town, 
Maine 
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Accreditation: The Struggle over 
Standards in Higher Education 


By William K. Selden. 138 pp. 
Harper & Brothers, New York. 
1960. $2.50. 


During the past two decades no 
activity of the Society of American 
Foresters has contributed more to 
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the advancement of forestry and 
the prestige of the forestry profes- 
sion than its work in educational 
accreditation. About ten years ago 
the Society voluntarily agreed to 
cooperate with the National Com. 
mission on Accrediting, a newly or- 
ganized association of colleges and 
universities that sought to estab- 
lish policies that would be mutually 
acceptable to the institutions and 
the various accrediting agencies 

Under the aegis of the Commis 
sion, a needed measure of conform- 
ity and uniformity in accrediting 
practices has been brought about. 
Today six regional educational as- 
sociations and 22 professional soci- 
eties carry on accrediting practices 
with the minimum of necessary 
bother, and with considerable bene- 
fit, to the institutions examined. 

As secretary of the National 
Commission on Acerediting, Wil- 
liam K. Selden has given friendly 
and understanding guidance to the 
Society of American Foresters in 
its efforts to maintain adequate 
standards of professional educa- 
tion in forestry. In consequence, 
his book deserves the careful read- 
ing of all foresters concerned with 
higher education. 

Accreditation in education is a 
development that is wholly indige- 
nous to America. Frequently mis- 
understood and oceasionally con- 
demned, it is nevertheless the best, 
perhaps the only, criterion of ade- 
quacy, at least as regards educa- 
tion for the professions. In all 
professions it has been the precur- 
sor of state licensure. Parentheti- 
cally, Dr. Selden notes the rela- 
tionship between licensing and aec- 
ereditation, and lists the profes- 
sions in which licensure require- 
ments give strong support to ac- 
crediting. 

As is well known, among the first 
professions to develop accredita- 
tion as a means of raising educa- 
tional standards were medicine and 
law. Following these were land- 
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scape architecture, library science, 
music, nursing, optometry, teacher 
education, and business education ; 
then a little later, chemistry, den- 
tistry, engineering, forestry, phar- 
macy, social work, theology, veteri- 
nary medicine, and others. 

A perceptive reader cannot help 
but be impressed by the educa- 
tional statesmanship revealed in 
this slim volume. Dr. Selden takes 
the long view. For example: ‘‘In 
modern society,’’ he writes, ‘‘high- 
er education can function ade- 
quately only with the aid of some 
organizational method that main- 
tains academic standards. How- 
ever, for the sake of both educa- 
tion and society, these standards 
must be established and enforced 
with enlightenment and imagina- 
tion.’’ 

Scholarly, urbane, and witty, 
Dr. Selden has compressed into a 
small, easily readable book a con- 
vincing philosophy of higher edu- 
cation, together with an historical 
account of the development of ac- 
ereditation. Selden on Aceredita- 
tion will certainly not be the last 
word on this fascinating subject, 
but his is incontestably one of the 
most trenchant currently in print. 


Henry CLEPPER 


BRR 


John Muir, Naturalist: A Concise 
Biography of the Great Naturalist 


By John W. Winkley. 141 pp. 
Published by the Contra Costa 
County Historical Society of 
California. Printed by the Par- 
thenon Press, Nashville, Tenn. 
1959. $2.50. 


In the Alhambra Valley, Calif., 
a short distance from San Fran- 
cisco, in a small, private cemetery 
is the grave of John Muir, famed 
American naturalist. Resting be- 
neath an eucalyptus tree whose 
beauty Muir would have admired, 
the Muir grave has much in com- 
mon with the old Muir home near 
Martinez. As the author writes: 
“‘The old John Muir house on the 
hill stands lonely, shabby, ghostly, 


among its unkempt remnants of his 
world gathered ornamental trees 
and shrubs.’’ It is this object of 
Muirania, the Muir home, which 
the Contra Costa County Historical 
Society has been campaigning to 
have preserved and made a monu- 
ment to the memory of John Muir. 
To call attention to their goal, the 
society has published this hook. 

The author faced a difficult task 
in writing a ‘‘concise biography”’ 
of John Muir. If it can be said 
that some men possess an essence 
especially suited to the art of biog- 
raphy, Muir is one of them. He 
was a prodigious writer of books, 
articles, and letters; an indefatig- 
able explorer of the West; and a 
scientist of worldwide stature. A 
remarkable personality, he was 
both forceful and dreamily poetic. 

Considering the book’s purpose 
and the subject’s dimensions, the 
author has admirably succeeded in 
creating a concise biography. The 
major elements of Muir’s life are 
adequately treated for defining him 
as a personality, naturalist, and 
conservationist. But there is more 
of Muir beyond this concise image 
an interested reader would find 
worthy, and for it he would need 
to consult a more lengthy treat- 
ment. 

The first two chapters record 
Muir’s origins and early boyhood 
in Dunbar, Scotland, and his youth 
on a Wisconsin farm. The hard- 
ness and frugality of these years 
evidently prepared him for the 
hardships he was to endure during 
wilderness travels later on, and he 
never felt bitter or resentful of his 
early life. 

Chapter three traces important 
formative episodes in Muir’s life, 
particularly his botanical studies. 
Although he was a mechanical 
genius, his chief interest was the 
natural world. When an industrial 
accident almost cost him his eye- 
sight in 1867, he set off on foot to 
walk 1,000 miles to the Gulf of 
Mexico to continue his botanical 
explorations, a trip which finally 
brought him to the West and Cali- 
fornia. 

Muir’s explorations and studies 
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in the mountains of California, 
other parts of the West, and Alas- 
ka, covered in chapters six through 
nine, represent the most fruitful 
years of his life. Using Yosemite 
Valley as a base, Muir explored the 
Sierra Nevada, studying glacial 
action, plants, and insects. His first 
writing dealt with the geology of 
Yosemite, and it was Muir who first 
advanced the theory of glacial ac- 
tion forming Yosemite Valley. Sub- 
sequently he studied many parts 
of the West, and through his writ- 
ings not only brought national at- 
tention to the beauty he saw but 
also gained a worldwide reputation 
and influence for himself. These 
years led to Muir’s leadership in 
the establishment of the National 
Park System and Forest Reserva- 
tions. 

Entitled ‘‘John Muir’s Service 
to the World,’’ the last chapter 
is an excellent characterization of 
this great man. As the author 
writes: ‘‘John Muir was a humani- 
tarian. ... His great achievements 
lay in his leadership in the estab- 
lishment of National Parks and 
Forest Reservations. .. . John Muir 
was a scientific observer of unusual 
skill and success, not simply in one 
restricted field, but in many... . 
John Muir’s service to the world 
was not simply in the things he dis- 
covered and publicized. He was 
himself one of the great contribu- 
tions to humanity’s treasure of 
mind and spirit.’’ 

DENNIS E. TEEGUARDEN 
School of Forestry 
University of California 
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Hydrology 
By Chester O. Wisler and 
Ernest F. Brater. 2nd ed. 408 
pp. Illus. John Wiley & Sons, 
Ine., New York. 1959. $9.15. 


When Charlie Hursh reviewed 
the first edition of this college 
textbook 10 years ago, he took 
that opportunity to tell JourRNAL 
readers that hydrology held the 
solution of many forestry prob- 
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lems. The first edition, he said, 
was a good book. This second edi- 
tion, in some respects, is even 
better. 

Today there is not the pressing 
need to sell foresters on the close 
link between forests and water 
supplies. Watershed management 
has been dinned into foresters so 
much for the past 10 years that 
they have enthusiastically adopted 
the term as their own, often equat- 
ing adoption with accomplishment. 
The authors of this text (both 
authors are from the Department 
of Civil Engineering, University 
vt Michigan) also recognize the 
place of forests in hydrology— 
though with some uncertainty. 

Pursuing the raindrop from fall 
to flood, the authors begin with the 
hydrograph, the streamflow record ; 
and after pointing out its essential 
characteristics they devote 5 of the 
12 chapters to the factors that in- 
fluence it: precipitation, infiltra- 
tion and soil moisture, ground 
water, and evaporatien and tran- 
spiration. Then follows an excellent 
chapter on runoff from small plots, 
small watersheds, and large water- 
sheds with a detailed exploration 
of the unit hydrograph. Examples 
of calculations in this chapter add 
much to the text. 

Contributing authors are respon- 
sible for the next two chapters, 
both new to this edition. One deals 
with the hydrology of semiarid 
regions (not an anamoly). The 
other is an informative chapter on 
snow. A chapter on floods describes 
and evaluates various methods of 
flood prediction and strongly sug- 
gests a procedure based on the 
unit hydrograph principle—again, 
with good examples. A final chap- 
ter on streamflow records contains 
a good account of current-meter- 
ing. 

The authors are most at home in 
their chapters dealing with analy- 
sis of streamflow data. They are 
less certain in discussing soil and 
vegetation influences. Engineering 
terms crop up in odd places: the 
soil zone is described as the over- 
burden penetrated by roots; soil 
porosity, as the percentage of voids 
in a given volume of aggregate. 


Methods of taking ‘‘continuous’’ 
records of soil moisture are re- 
ferred to. The ‘‘closed-phyto- 
meter’’ is said to be the favorite 
method of foresters of determining 
transpiration, and the now little- 
regarded transpiration ratio is 
perpetuated. Croft and Monning- 
er’s soil-moisture content differ- 
ences, from their well-known Utah 
study, are described as streamflow 
differences; and, curiously, snow 
measurement with a standard can, 
but not with a snow-tube, is dis- 
cussed. 

These and a few other question- 
able statements suggest that engi- 
neer-hydrologists are still not al- 
together familiar with the forestry 
and soil aspects of this field. In 
time a text may be written that 
will delineate forest hydrology and 
its applications to forest water- 
shed management. Until forester- 
hydrologists have the knowledge to 
prepare a text we must seek our 
hydrology in books such as this, 
and in so doing, learn. 

Howarp W. LULL 

Northeastern Forest Experiment 
Station, Forest Service, U. 8. 
Department of Agriculture, 
Upper Darby, Pa. 
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Aboriginal Man and White Man 
as Historical Causes of Fires in 
the Boreal Forest, with Particular 
Reference to Alaska 


By Harold J. Lutz. 49 pp. Yale 
University School of Forestry, 
New Haven, Conn. 1959. $1. 


The actions of man, whether ab- 
original or modern, make for more 
interesting reading than the more 
technical aspects of fire and its 
causes, and in this publication the 
author has dealt with a readable 
subject in an interesting and in- 
formative manner. 

Professor Lutz has spent many 
seasons in Alaska studying the ef- 
fects of fire on the vegetation of 
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the interior. His 1956 bulletin’ on 
this subject points out that boreal 
forests are very susceptible to de- 
struction by fire, that lightning is 
one of the causes but man is chiefly 
responsible. The present work on 
aboriginal man and white man as 
a cause of fire comes as a result 
of delving into a mass of reference 
material (128 are directly cited) 
in order to determine among other 
things if man-caused fires dated 
back only to gold rush days in 
Alaska, and whether the original 
inhabitants had too much respect 
for their hunting grounds to burn 
them up. Some say the natives 
were careless with fires or deliber- 
ately set the forest afire. Others 
say they recognized chat forest fires 
damaged their environment, but the 
weight of evidence, according to 
the author, points to carelessness 
with fire. 


Aboriginal man used fire in 
signaling, setting fire to whole 
trees to indicate a point of rendez- 
vous, direction of travel, or merely 
to announce his arrival in the 
country. He used fire for hunting, 
warfare, and for combatting insect 
pests. To repair his canoe he would 
build a fire to melt gum, then go 
on, leaving the fire to spread. His 
campfires were often deliberately 
left to smolder in the hope that 
they would continue to burn until 
his return from a hunting trip. 
Aboriginal man almost never 
bothered to extinguish any of his 
fires. 


The author concludes that white 
man was the cause of even more 
fires in the boreal forest than was 
aboriginal man. He was just as 
careless, used fire for the same 
purposes plus several additional 
ones, and could light a fire much 
more handily. He employed fire in 
clearing land and to promote 
growth of grass for livestock. Pros- 
pectors used fire to expose sur- 
face rock. The white man has been 
known to set the forest afire ‘‘ just 
to see it burn.’’ 


Each of the uses to which ab- 


‘Lutz, H. J. Ecological effects of forest 
fires in the interior of Alaska. U. 8. 
Dept. Agric., Tech. Bul. 1133 ii 121 pp. 
1956. 
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original man and white man put 
fire is described and’ conclusions 
are drawn in each case as to their 
role in causing forest fires. <A 
short chapter discusses early fires 
of unknown origin in the boreal 
forests of Alaska in chronological 
order from 1843 to 1915, mostly 
as described by early explorers, 
missionaries, soldiers or other 
travelers. 

The author concludes, in a short 
summary, that it is probable there 
were fires in the northern forests 
ever since there were forests to 
* burn. Destruction has been enorm- 
ous but the boreal forest has gen- 
erally shown a remarkable capa- 
city to recover. 

This Yale bulletin is a ‘‘must’’ 
in understanding the fire problems 
of our largest state. 

R. F. Tayior 
Utah State University, 
Logan, Utah 
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Publications of Interest 


The Vermont State Board of Forests 
and Parks at Montpelier has issued a 


New England Section 


The New England Section will hold 
its meeting at the Statler-Hilton Ho- 
tel, Boston, Mass., March 17 and 18, 
1960. 


Wisconsin-Michigan Section 


The Wisconsin-Michigan Section will 
hold its winter meeting at the Loraine 
Hotel, Madison, Wis., March 25-26, 
1960. 


brochure of 66 pages entitled History 
of Forestry in Vermont: 1909-1959, 
by Perry H. Merrill, which tells of the 
growth and accomplishments of the 
Vermont Forest Service during the 
past 50 years and mentions those who 
played an active part in the building 
of a service of which every citizen of 
the state may be proud. 

* 

The proceedings of the Symposium 
on Direct Seeding in the South, which 
was held at Duke University during 
April 1959, are now available and 
copies may be obtained from the 
School of Forestry, Duke University, 
Durham, N. C., at $3 each. 

* 

The Minnesota Foundation has just 
issued a brochure to accompany a new 
16 mm, color-sound motion picture en- 
titled Fire on the Land, directed and 
photographed by Roy Dale Sanders. 
This film is technically accurate and 
authentic, and deals with some of the 
basic concepts of wildfires—their causes 
and effects. It places special emphasis 
on the need for and essential steps of 
fire prevention in connection with 
smoking, campfires, children playing 
with fire, and the householder who 
“just wants to clean up the place.” 
Information concerning sales and dis- 
tribution may be obtained from Min- 
nesota Foundation, 305 Wilder Bldg., 
St. Paul 2, Minn. 


Coming Events 


Intermountain Section 

The Intermountain Section will 
hold its 8th annual meeting March 
26 at Twin Falls, Idaho. The theme 
of the meeting will be “Steep 
Ground—A Challenge in Natural Re- 
source Management.” 


Southern California Section 

The Southern California Section 
will hold its meeting in San Bernar- 
dino, April 1 and 2, 1960. 
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Correction 


The price of $5 given for the manual 
Fire Fighting Methods and Techniques 
on page 937 of the December, 1959 
issue of the JoURNAL was incorrect. 
The correct price is $2.50 parcel post, 
as quoted by the publisher, Northeast- 
ern Forest Fire Protection Commis- 
sion, State Bank of Albany Building, 
Chatham, N. Y. 
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A Note of Thanks 


Beginning with this issue of the 
JOURNAL the monthy listing of Current 
Literature (other than range manage- 
ment) is being supplied by Mrs. Lois 
P. MeAllister, assistant librarian, State 
University College of Forestry at Syra- 
euse University, Syracuse, N. Y. 

Mrs. MeAllister succeeds Mrs. 
Martha Meelig Pindle, librarian of the 
college. Under her maiden name of 
Martha Meeling, Mrs. Pindle has been 
making a notable contribution to for- 
estry literature through the pages of 
the Jounrat for 15 years. The pro- 
fession is in her debt for highly ea- 
pable services freely given to forestry. 

Mrs. Pindle is currently engaged in 
preparing a cumulative index of the 
JOURNAL for the years 1951 through 
1960. 


Seventh National Watershed 
Congress 

The Seventh National Watershed 
Congress will be held at the Statler- 
Hilton Hotel, Washington, D. C., 
April 18-20, 1960. 


Puget Sound Section 


The Puget Sound Seetion will hold 
its meeting at Port Angeles, Wash., 
May 13-14, 1960. 
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Current Literature 


Compiled by Lots McAuuisteErR, Assistant Librarian, State University College of Forestry at Syracuse University 
Range Management Section Compiled by Neue G. Larson, Library, U. 8. Department of Agriculture 


General 

Biogeography and Ecology. Ed. by A. 
Keast, R. L. Crocker and C. 8. 
Christian. 640 pp. Illus. W. Junk, 
Den Haag, Holland. 1959. Mono- 
graphiae Biologicae, Vol. VIII. 65 
Duteh guilders. 

Cambrian Forests. Ed. by H. L. Edlin. 
102 pp. Illus. H. M. Stationery Off., 
London. 1959. Forestry Commission 
Guide. 5s. 

Reindeer Trail; A Long Journey from 
Lapland to Alaska. By Berta and 
Elmer Hader. 48 pp. Illus. Maemillan, 
New York. 1959. $3.25. (Juvenile) 

Transplanting Small Trees and Shrubs. 
By C. 8S. Chater. 8 pp. Illus. Univ. of 
Massachusetts, Cooperative Extension 
Service, Amherst. 1959. Pub. No. 344. 


Forest Management 

Area Measurement by Weight, A Useful 
Technique in Forest Inventory. By F. 
M. Buckingham. 9 pp. University of 
Toronto, Faculty of Forestry. 1959. 
Tech. Report No. 2. 

Composite Aerial Volume Table for 
Southern Arkansas, By Gene Avery 
and David Myhre. 9 pp. Tables. 
Southern Forest Expt. New 
Orleans, La. 1959. Occasional Paper 
No. 172. 

Eighteen Years of Selection Timber Man- 
agement on the Crossett Experimental 
Forest. By R. R. Reynolds. 68 pp. 
Illus. U. 8. Dept. of Agrie., Washing- 
ton 25, D. C. 1959. Tech. Bul. No. 
1206. 30 cents (Govt. Print. Off.) 

Forest Development Opportunities in 
North Central Mississippi. By H. 8. 
Sternitzke. 40 pp. Illus. Southern 
Forest Expt. Sta., New Orleans, La. 
1959. Oceasional Paper No. 173. 

Tests of Some Instruments for Measur- 
ing Tree Height. By W. G. Warren. 
18 pp. Illus. New Zealand Forest Serv- 
ice, Forest Research Institute, Welling- 
ton. 1958. Forestry Research Note No. 
12. 

Logging and Milling 

Amount and Grades of Lumber from 
Black Hills Ponderosa Pine Logs. By 
E. F. Landt and R. O. Woodfin, Jr. 
18 pp. Charts, tables. Rocky Moun- 
tain Forest and Range Expt. Sta., 
Fort Collins, Colo. 1959. Station Pa- 
per No. 42. 

Finger Jointing. By M. W. Page. 6 pp. 
Illus. Australia Commonwealth Scient. 
and Indus. Research Org., Melbourne. 
1959. Div. of Forest Prod. Reprint 
No. 395. 

Skidding Entire Cedar Trees to a Land- 
ing for Pole Making as a Means of 
Reducing the Fire Hazard in Logging 
Slash. By D. 8. Olson and Dale Arnold. 
7 pp. Dlus. Univ. of Idaho Forest, 
Wildlife and Range Expt. Sta., Mos- 
cow. 1959. Research Note No. 16. 

Thinner Circular Saws. By D. 8. Jones. 
8 pp. Illus. Australia Commonwealth 


Scient. and Indus. Research Org., Mel- 
bourne. 1959. Div. of Forest Prod. 
Reprint No. 396. 

Veneer Cutting and Drying Properties: 
Tanoak. 12 pp. U. 8. Forest Prod. 
Lab., Madison, Wis. 1959. Report No. 
1766-15. 

Protection 

Inflammabilité et Pouvoir Thermique de 
la Matiére Organique de Certains 
Types Forestiers. By Louis-Philippe 
Amiot. 24 pp. Illus. Laval Univ. For- 
est Research Foundation, Quebec. 
1959. Contribution No. 3. 

Prescribed Burn Fireclimate Survey 2- 
57. By C. M. Countryman and M. J. 
Sehroeder. 18 pp. Illus. Pacifie South- 
west Forest and Range Expt. Sta., 
Berkeley, Calif. 1959. Tech. Paper No. 
31. 

Prescribed Burn Fireclimate Survey 3- 
57. By C. M. Countryman and M. J. 
Schroeder. 15 pp. Illus. Pacifie South- 
west Forest and Range Expt. Sta., 
Berkeley, Calif. 1959. Tech. Paper No. 
34. 


Range Management 

Cattle Walkways; an Aid to Coastal 
Marsh Range Conservation. By R. E. 
Williams. 8 pp. U. S. Dept. of Agric., 
Washington 25, D. C. 1959. Leaflet 
No. 459. 

The Role of Ecotypic Variation in the 
Distribution of the Central Grassland 
of North America. By C. MeMillan. 
Eeol. Monog. v. 29, pp. 285-308. Oct. 
1959. Duke University Press, Durham, 
N. C. $2. 

Season of Burning Affects Follow-up 
Chemical Control of Sprouting 
Chamise. By R. F. Buttery, J. R. 
Bentley, and T. R. Plumb, Jr. 11 pp. 
Pacific Southwest Forest and Range 
Expt. Sta., Berkeley, Calif. 1959. Res. 
Note No. 154. 

Sweet Sorghum Growing in Southern 
California. By C. Price and I. E. 
Stokes. 11 pp. U. 8. Agric. Res. Serv., 
Washington 25, D. C. 1959. ARS 34- 
10. 

Silviculture 

Food Reserves in Post Oak Stumps and 
Roots. By W. C. Elder and J. E. 
Webster. 11 pp. Oklahoma Agric. Expt. 
Sta., Stillwater. 1959. Tech. Bul. No. 
80. 

Forecast of Yield in Relation to Thin- 
ning Regimes in Douglas Fir. By G. 
C. Warrack. 56 pp. Illus. British 
Columbia Forest Serv., Victoria. 1959. 
Tech. Pub. No. 51. 50 cents. 

Ground Vegetation as an Index of Site 
Quality in White Spruce Plantations. 
By J. D. Gagnon and J. D. MacArthur. 
12 pp. Tables. Canada Dept. of North- 
ern Affairs and Nat’l. Res., Forestry 
Branch, Ottawa. 1959. For. Research 
Div. Tech. Note No. 70. 

Intermediate Cuttings in Red and White 
Pine Plantations. By W. M. Stiell. 
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27 pp. Tables. Canada Dept. of North- 
ern Affairs and Nat’l. Res., Forestry 
Branch, Ottawa. 1959. For. Research 
Div. Tech. Note No. 81. 

Seeding and ‘Planting Red and White 
Pine. By W. M. Stiell. 19 pp. Map, 
tables. Canada Dept. of Northern Af- 
fairs and Nat’l. Res., Forestry Branch, 
Ottawa. 1959. For. Research Div. Tech. 
Note No. 80. : 

Site Index Comparisons for Several Tree 
Species in the Virginia—Carolina 
Piedmont. By D. F. Olson, Jr. and 
Lino Della-Bianea. 9 pp. Illus. South- 
eastern Forest Expt. Sta., Asheville, 
N. C. 1959. Station Paper No. 104. 


Soils 


La Dynamique du Sol Forestier en 
Climat Atlantique. By Philippe Du- 
chaufour. 72 pp. Diagrams. Laval 
Univ. Forest Research Foundation, 
Quebee. 1959. 

Soil Moisture Depletion under Several 
Piedmont Cover Types. By L. J. Metz 
and J. E. Douglass. 23 pp. Illus. U. 8. 
Dept. of Agric., Washington 25, D. 
C. 1959. Tech. Bul. No. 1207. 15 cents 
(Govt. Print. Off.) 


Wood Preservation 

Protection of Wood Poles by the Injec- 
tion Process. By W. Bavendamm, 13 
pp. Cobra (Wood Treatment) Ltd., 
London, N.W. 3. 1959. Report No. 6. 

Seasoning and Preservative Treatment 
of Hickory Crossties. By M. A. Taras 
and Monie Hudson. 24 pp. Illus. 
Hickory Task Force and Southeastern 
Forest Expt. Sta., Asheville, N. C. 
1959. Hickory Task Force Report No. 
8. 


Wood Technology and Utilization 


Heating Douglas Fir Veneer Blocks— 
Does It Pay? By J. B. Grantham and 
G. H. Atherton. 64 pp. Illus. Oregon 
Forest Prod. Research Center, Corval- 
lis. 1959. Bul. No. 9. 

Lumber and Timber Utilization Survey 
Report, Virginia, 1959. By R. 8S. 
Burruss, Jr. and B. T. Dempsey. 12 
pp. Tables. Lumber -Manufacturers 
Assn. of Virginia, Inec., Richmond. 
1959. 

The Natural Durability of Timber. 2d 
ed. By D. N. Smith. 26 pp. Illus, Gt. 
Brit. Dept. of Scient. and Indus. Re- 
search, London. 1959. Forest Prod. 
Research Record No. 30. 2s (H. M. 
Stationery Off.) 

The Rate of Sorption of Water Vapour 
by Wood. By G. N. Christensen and 
K. E. Kelsey. 44 pp. Australia Com- 
monwealth Scient. and Indus. Research 
Org., Melbourne. 1959. Div. of Forest 
Prod. Reprint No. 391. 

Some Physical and Mechanical Pro- 
perties of Noble Fir. By B. H. Paul, 
A. W. Dohr and J. T. Drow. 34 pp. 
Illus. U. S. Forest Prod. Lab., 
Madison, Wis. 1959. Rept. No. 2168. 
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MOTOROLA 2-WAY RADIO 


al TAKE COMMAND! Control every vehicle with split-second 2-way radio contact. 
Save minutes, miles and money on every call, every day. 
TAKE COMMAND! Dispatch drivers directly from job to job—reroute them quickly 
—capture the dollars now lost through needless backtracking. 
TAKE COMMAND! Sharpen your competitive edge with the fastest, most reliable 
service ... with customer satisfaction that builds and keeps more business. 
INSTALL MOTOROLA—the radio proven best on-the-job . . . with the lowest oper- 
ating costs and highest reliability. Fast-growing savings quickly pay complete system 
costs, then return top-profit dividends for years to come. And with nearby Motorola 
service, you are assured of continuing peak radio performance. Call or write today. 


Motorola . . . the communications specialists for industry 


MOTOROLA 2-WAY RADIO 


Motorola Communications & Electronics, inc., 4501 Augusta Bivd., Chicago 571, Ill. 
SPaulding 2-6500 A Subsidiary of Motorola inc. 
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Society Affairs 


CuarLes A. CONNAUGHTON, 


Wituiam C, BrRaMBLe 


DonaLp E. CiarK 


Ann Arbor, Mich. 


Officers and Council 
1960-1961 


Henry J. MALSBERGER, Vice 


President President Secretary 
U. S. Forest Service Southern Pulpwood Conservation Mills Building, 17th Street at 
630 Sansome Street Association Pennsylvania Avenue, N.W. 
San Francisco 11, Calif. 900 Peachtree Street, N.E. Washington 6, D. C. ‘ 
: Atlanta 9, Ga. 
B. E. ALLEN Svenp O. HEIBerG 


Union Bag-Camp Paper Corp. Kennetu P. Davis College of Forestry 
P. O. Box 570 School of Natural Resources State University of New York 
Savannah, Ga. University of Michigan Syracuse 10, N. Y. 


Department of Forestry and GerorGe A. GARRATT 
Conservation School of Forestry 

Purdue University Yale University 

Lafayette, Ind. New Haven 11, Conn. 


D, HaGenstein CHARLES L. TEBBE 


U. 8. Forest Service Industrial Forestry Association U. 8S. Forest Service 
Federal Center, Building 85 1410 §.W. Morrison Street Federal Building 
Denver 7, Colo. Portland 5, Ore. Missoula, Mont. 


Henry Cuiepper, Executive 


Ricuarp J. Preston, Jr. 
School of Forestry 

North Carolina State College 
Raleigh, N. C. 


latest results prove... 


MORA 


TREEFEED 


means greater growth 
BIGGER profits! 


In 3 years, control firs grew 36.4 inches .. . 
TREEFEED-treated firs grew 50.8 inches! 

Put MORA TREEFEED’s proven effectiveness to 
work for you! Get 40% greater height . . . 42% 
greater diameter averages on seedlings treated 
with TREEFEED fertilizer pellets! Average yearly 
growth in 3-year period 36% greater for treated 
seedlings. 

Find out how you can get better money crops 
faster! 

Mail Coupon Today 
1 Send complete MORA TREEFEED data on controlled tests ! 
1 with — and Noble Firs, Sitka Spruce, Western Hem- # 


§ lock and Ponderosa Pine, to: H 
lao 


Profits GROW 
with 
MORA TREEFEED 


Precision Tools for Foresters 


Swedish Increment Hammers 


ACCURATE 
FAST 
STURDY 


From Mora, Sweden comes 
this convenient bark examin- 
ing tool. Weighs only 13 
ounces, and 10 inches long. 
Use like a hammer to extract 
%,” core instantly. Saves time 
in selective cutting. Write to- 
day for free copy of our new 
Foresters’ tool catalog. Ad- 
dress Department F. 


Sandvik STEEL INC. 


SAW & TOOL DIVISION 
1702 NEVINS ROAD @ FAIR LAWN, N. J. 


at 
hs 4 
; 
MUKA CHEMICA 
\/ ‘Seattle 99, Washington 
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The Forestry Profession 
and Land Use Pressures 


There is not enough land in America 
to accommodate all uses and satisfy 
all pressures. These are well recog- 
nized facts that have been pointed out 
frequently in recent years. These facts 
bring about certain problems in ap- 
plied land management which are be- 
ing felt nationwide in increasing com- 
plexity and intensity. 

Foresters, in particular, are feeling 
the pressures generated by limitations 
of land. This is due to an inereasing 
number of assignments or dedications 
of forest land being requested to sat- 
isfy particular needs. As a result, for- 
esters are under mounting pressures 
to decide between present and pro- 
posed management objectives. 

Some of the strongest pressures are 
felt from recreation seekers. Tradi- 
tionally many Americans turn to the 
out-of-doors and especially to the for- 
est to find their recreation. They hunt, 
fish, eamp, pienie, or just plain enjoy 
walking or driving in the woods. 

Those who hunt may feel that forest 
management practices should include 
wildlife habitat improvement. The fish- 
ermen may insist that forest utilization 
maintain or improve fish habitat. The 
campers and picnickers have their own 
set of standards for a forest environ- 
ment. The wilderness enthusiast has 
his particular requirements for satis- 
faction. 


FOR SALE 
Slash, Loblolly, Longleaf 


Shortleaf Pine Seed 


In Wholesale Quantities 


Treated with Rodent and 
Bird Repellent For Direct Seeding 


For over ten years 
a dependable source 
for 


Southern 
Pine 
Seed 


SOUTHERN SEED 


COMPANY, INC. 
Baldwin, Georgia 


Aside from recreation, the water 
user may insist on special land use 
measures to insure a continuous or im- 
proved water supply. Or any given 
wood user may want pulpwood, saw- 
logs, peeler logs, or other specialty 
products in quantities which are not 
anticipated under presently planned 
cutting cycles or rotations. 

These are examples only. Add your 
own illustrations to make the list more 
complete and realistic. 

Steadily, however, the pressures for 
adjusted management objectives are 
getting stronger. Moreover, these pres- 
sures are bound to increase as the 
population and its collective demands 
increase. Those especially concerned 
with a given product or service do not 
feel that their interests can be satisfied 
without special provisions. They want 
assurance guaranteed by dedication of 
land. This circumstance prevails on 
publicly and privately owned land 
alike. 

Sometimes the problems that these 
pressures bring about can be avoided 
by astute observation and planning. 
Other times they can be properly sof- 
tened or blunted by being alert to the 
situation with actions characterized by 
vision and energy. 

In any event, if any forester thinks 
this pressure on the land is not going 
to reach him, he has his head in the 
sand. Moreover, he is in for trouble 
if he does not awaken to what is hap- 
pening. In this respect, the forester 
should be constantly weighing his man- 
agement objectives. Are they correct 
in the light of current developments? 
Are adjustments being made fast 
enough to keep ahead of changing 
pressures? Is the future being antici- 
pated with realism? 

These questions are particularly ap- 
plicable to the forester who has direct 


responsibility for administering land. 
| They are equally applicable, also, to 


other segments of the profession. The 
educator needs to assess whether or 
not his instruction is conceived and 
pointed correctly. The research work- 
er needs to evaluate the timeliness and 
adequacy of his program in terms of 
pressures on the land. The utilization 
expert should appraise the source of 


‘the product with which he is concerned 


and what effect land use pressures will 
have on its supply. 

In short, these pressures touch the 
entire profession one way or another. 
A widespread realization of this fact 
is essential if we are going to keep 
pace professionally with the public 
and its needs and demands. 
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Shifts of management objectives as 
called for to meet the pressures of 
changing times may take many forms. 
Generally, however, the most success 
will be achieved in working out a sound 
pattern of management within the 
framework of the multiple use concept. 
In some instances, application of mul- 
tiple use is not going to be the best 
answer. In these cases the forester is 
fully justified in adopting limited use 
but in the main he must earry the bur- 
den of proof if he elects to depart 
from multiple use. Obviously, it is 
imperative that any system of man- 
agement be constantly analyzed and 
adjusted as needed. 

Actually there is nothing new about 
pressures for dedication of forest land 
to specific uses. It is a fact, however, 
that these pressures are being inten- 
sified greatly. They have now reached 
a point where an individual forester’s 
suceess or failure, and similarly the 
status of the profession, will be meas- 
ured to a great degree on how well 
these pressures are understood and 
met. 

Cuas, A, CONNAUGHTON 


No. 1-WSQ 


Pulley Type 


4 jTree Trimmer 


Because of demand 
for a tree trimmer 
head designed for 
mounting ona square 
end pole, we have 
produced a one-piece 
hook having a box- 
like shank so as to 
accommodate our 
x 1Vg-in. rec- 
tangular poles. This 
type supports the 
pole on three sides, 
permitting quick, 
easy a to a 
square end pole. The 
operating parts are 
the same as used on 
our No. I-W Pulley 
Type Tree Trimmer 
and are interchange- 
able. 

This design retains 
the full strength of 
the pole at the point 
of greatest stress 
and, for added 
ruggedness, we fit 
this tool with our 
Laminated Sitka 
Spruce poles. 

Use Bartlett com- 
pound lever trimmers 
for close, smooth 
cuts. 


BARTLETT MFG. CO. 


3015 E. Grand Blvd. Detroit 2, Mich. 
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JOURNAL OF FORESTRY 


Society Section and Division Officers, 
Committees and Representatives 


Section Cthc 's 


(As of February 1, 196! Jates terms 
began are given) 
Alaska Section 
1-1-60 
Von Johnson, Chairman 
Bureau of Land Management, Box 
120, Anchorage, Alaska 
John Sandor, Vice Chairman 
U. 8S. Forest Service, Box 1631, 
Juneau, Alaska 
Philip A. Heyn, Secretary-Treasurer 
U. S. Forest Service, Box 59, Anchor- 
age, Alaska 
Chapters: 1. Interior 
2. Juneau 
3. Ketchikan 


Allegheny Section 
1-12-60 
Ronald A. Bartoo, Chairman 
School of Forestry, Pennsylvania State 
University, University Park, Pa. 
George R. Moorehead, Viee Chairman 
Dept. Cons. & Economie Develop., 335 
Broad Street Bank Bldg., Trenton 8, 
N. J. 
Paul M. Felton, Secretary-Treasurer 
R.D. #1, Norristown, Pa. 
George R. Moorehead, Membership 
Chairman 
Dept. Cons. & Eeonomic Develop., 335 
Broad Street Bank Bldg., Trenton 8, 
N. J. 
Chapters: 1. New Jersey 
2. Philadelphia 
3. West Virginia 


Appalachian Section 
2-12-60 
Howard J. Doyle, Chairman 
802 Woodland Road, Statesville, N. C. 
R. C. Winkworth, Vice Chairman 
1418 Ashburton Road, Raleigh, N. C. 
Norbert B. Goebel, Secretary-Treasurer 
Department of Forestry, Clemson Col- 
lege, Clemson, 8. C. 
R. C. Winkworth, Membership Chairman 
1418 Ashburton Road, Raleigh, N. C. 
Chapters: 1. Blue Ridge 
2. Edisto 
. Enoree 
. Pisgah 
. Rappahannock 
. Southeastern Virginia 
. Winyah 


Central Rocky Mountain Section 
7-1-59 
C. Gordon Wyatt, Chairman 
e/o U. S. Forest Service, Post Office 
Bldg., Durango, Colo. 
James L. Wenban, Vice Chairman 
P.O. Box 567, Fort Collins, Colo. 
Elmer W. Shaw, Seeretary-Treasurer 
221 Forestry Bldg., Colorado State 
Univ., Fort Collins, Colo. 
James L. Wenban, Membership Chairman 
P.O. Box 567, Fort Collins, Colo. 


Chapters: Black Hills 
Central States Section 
10-8-59 
H, Fred Siemert, Chairman 
Box 132, Buffalo, Dl. 


we 


Floyd B. Clark, Viee Chairman 
U. 8S. Forest Service, Stone City Na- 
tional Bank, Bedford, Ind. 


Wilfred O. Schramm, Secretary- 
Treasurer 
Alton Box Board Co., Box 276, Alton, 
Illinois 


Floyd B. Clark, Membership Chairman 
U. S. Forest Service, Stone City Na- 
tional Bank, Bedford, Ind. 


Chapters: 1. Illinois Technical Forestry 
Association 
2. Indiana 
3. Ohio 


Columbia River Section 
7-1-59 


Martin Syverson, Chairman 
U. S. Forest Service, P.O. Box 4137, 
Portland, Ore. 


James B. Corlett, Vice Chairman 
650 Murlock Ave., West Salem, Ore. 


Murl W. Storms, Secretary 
Bureau of Land Management, 2583 
W. Harvard Ave., Roseburg, Ore. 


Clyde H. Stratton, Treasurer 
539 N.W. 10th Ave., Portland 9, Ore. 


William A. Davies, Membership Chairman 


Ne. ............ 


For “Point Sampling” or plotless timber cruising. Ground to the specifications 
of the forestry experts, one minute deviation or two minutes prism angle 
tolerance. Hole drilled in the apex for a “neckcord.” Prism factor number 
marked on the base of each prism. Manufactured to prescription by a well 
known U. S. optical firm. Most convenient size, 1%” x \%”, can be carried 
right in your pocket book when not in use. 


Factors 5, 10, 15, 20, 25, 30, 40 & 50... 
SPECIAL POINT-SAMPLING TAPE—(for basal area factor 10 & 75.625) 100 
foot steel tape, %” wide, nubian finish, one side graduated in feet & tenths, 
and the other side specially graduated for use as a point-sampling device, in 
accordance with specifications outlined by L. R. Grosenbaugh. 


School of Forestry, Oregon State Col- 
lege, Corvallis, Ore. 


Chapters: 1. Blue Mountain 
. Capital 

. Central Oregon 
. Columbia Gorge 
Coos 

Hawaii 

. John Day 

. Longview 

. Portland 

. Shasta-Caseade 
. Siskiyou 

. Tillamook-Clatsop 
. Umpqua 

. Willamette 


to 


Gulf States Section 
7-1-59 
Charles H. Lewis, Jr., Chairman 
Merryville Highway, DeRidder, La. 
N. W. Sentell, Vice Chairman 
Box 527, Hodge, La. 
Autley B. Smith, Secretary-Treasurer 
Box 488, Station #6, West Monroe, La. 
N. W. Sentell, Membership Chairman 
Box 527, Hodge, La. 


Exact 
Factor 


$5.95 each 


. $49.95 each 


SPECIAL POINT-SAMPLING SUUNTO CLINOMETER—with regular tangent 
scale & special secant scale for determining Point-Sampling Slope Correction 
Pactor. The secant scale shows 100 times the following secant values: 1.00, 
1.05, 1.15, 1.20, 1.30, 1.40, 1.50, 2.00, 3.00, 5.00, at appropriate angular gradua- 
tions, along with certain shorter unnumbered intervening graduations. 


Write today for Catalog No. 3S 
THE BEN MEADOWS COMPANY 
315 Pharr Rd. N.E. Atlanta 5, Georgia 


$34.25 each 
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Chapters: 1. Mississippi 
2. Texas 


Inland Empire Section 
7-1-59 
Vernon H. Burlison, Chairman 
University of Idaho, Moscow, Idaho 
Garry B. Ringold, Vice-Chairman 
Potlatch Forests, Ine., Potlatch, Idaho 
Thomas L. Finch, Secretary-Treasurer 
Princeton Ranger Sta., St. Joe Na- 
tional Forest, Princeton, Idaho 
Thomas L, Finch, Membership Chairman 


Princeton Ranger Sta., St. Joe Na- 
tional Forest, Princeton, Idaho 


Chapters: None 


Intermountain Section 
411-58 


Paul A. Grossenbach, Chairman 
U. 8. Forest Service, Ogden, Utah 
Steele Barnett, Vice Chairman 
Boise Cascade Corp., P. O. Box 200, 
Boise, Idaho 
Richard I. Washburn, Secretary Treasurer 
c/o U. 8. Forest Service, Forest Service 
Bldg., Ogden, Utah 
Steele Barnett, Membership Chairman 
Boise Cascade Corp., P. O. Box 200, 
Boise, Idaho 
Chapters: 1. Southwestern Idaho 


Kentucky-Tennessee Section 
12-4-59 
Thomas F. Ramke, Chairman 
3001 Peggy Avenue, Chattanooga, Tenn. 
James G. Warmbrod, Viee Chairman 
Box 948, Jackson, Tenn. 
Maleolm J. Williamson, Secretary-Treas 


urer 
Lorraine Court, Berea, Ky. 
James G. Warmbrod, Membership Chair- 
man 
Box 948, Jackson, Tenn. 
Chapters: None 


New England Section 
3-6-58 
David M. Smith, Chairman 
School of Forestry, Yale University, 
New Haven, Conn. 
Fred Holt, Vice Chairman 
Maine Forest Service, Augusta, Maine 
Harold W. Hocker, Jr., Acting Secretary- 
Treasurer 
Department of Forestry, University of 
New Hampshire, Durham, N. H. 
Fred Holt, Membership Chairman 
Maine Forest Service, Augusta, Maine 
Chapters: 1. Granite State 
2. Vermont 
3. Yankee 


New York Section 

3-27-58 
Samuel R. Parmelee, Chairman 
Box 37, Tupper Lake, N. Y. 


James F. Dubuar, Vice Chairman 
Earlville, N. Y. 


Now...a growing forest! 


Now the once “lonesome pine’’ has lots of company—thanks 
to Weedone Brush Killers! Weedone kills undesirable brush 
and weeds, allows new seedlings to become firmly established 
without interference. Result—growth quickly begins for effec- 
tive reforestation and pine release. 


use WEEDONE 2,4,5-T 
special air spray formula 


This formula is recommended for aerial application in Forest 
Management, pine release and reforestation. For Timber Stand 
Improvement and Weed Tree Control, specify new DINOXOL 
or TRINOXOL where technique is stump spraying, basal 
spraying, frill treatment, tree injection or airplane application 
in oil only. 

For heavier woodland yields, write for complete informa- 

tion on Weedone Brush Killers for forestry applications. 


WEEDONE Brush Killers 


Amchem, Weedone, Dinoxol and Trinoxol are registered trademarks of 
AMCHEM PRODUCTS, INC. (Formerly American Chemical Paint Co.) 
AMBLER, PA. « Niles, Calif. « St. Joseph, Mo. 

Originators of 2,4-D, 2,4,5-T and Amitrol Weed Killers 
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Shelley W. Potter, Jr., Secretary-Treas- 
urer 
Pack Forest, Warrensburg, N. Y. 
Neil J. Stout, Membership Chairman 
State University of New York, Col- 
lege of Forestry, Syracuse, N. Y: 
Chapters: 1. Adirondack 
2. Black River Valley 
3. Capital District 
4. Iroquois 
5. Longhouse 
6. Metropolitan 
7. Mid-Hudson 
8. Upper Hudson 


Northern California Section 


3-1-59 

Samuel H. Bryan, Chairman 
Calaveras Land & Timber Corp., Box 
298, West Point, Calif. 

Wesley W. Spinney, Vice Chairman 
Six Rivers National Forest, 331 J 
Street, Eureka, Calif. 

George R. Grogan, Treasurer 
California Division of Forestry, 1704 
Garden St., Redding, Calif. 

Ronald S. Adams, Secretary 
P. O. Box 561, Davis, Calif. 

John A. Cameron, Membership Chairman 
Land Dept., Pacific Gas & Electric Co., 
245 Market St., San Francisco 6, Calif. 


Chapters: 1. Bay Area 
2. Del Norte 
3. Eldorado-Amador 
4. Feather River 
5. Lassen-Almanor 
6. North Coast 

7. Redding 


*Heavy Roots and 
Sturdy Tops of 
Musser Seedlings 
compared with or- 
dinary seedlings. 


MUSSER TREES MAKE BETTERTIMBER | 


Because of Selected Seed, Good Heredity, Scientific 
Methods of planting and propagation, Musser trees | 
grow and thrive where others may fail to survive. | 

Musser offers a wide range of seedlings and trans- 
plants at a price made possible through large quantity 
production. For example: 


Fast growing, 2-yr., S., 5” to 
$35.00 


Pree Catalog 


with wholesale planting list 


8. Redwood Coast 
9. Sacramento-Tahoe 
10. Stanislaus 


Northern Rocky Mountain Section 
10-1-59 

J. Everett Sanderson, Chairman 
Box 303, Libby, Mont. 

Richard T. Marks, Vice Chairman 
Agriculture Building, Montana State 
College, Bozeman, Mont. 

Melvin O. Heath, Secretary-Treasurer 
503 Montana Ave., Libby, Mont. 

Russell E. Lockhart, Membership Chair- 
man 
P. O. Box 662, Libby, Mont. 

Chapters: 1. Libby 

2. Missoula 


Ozark Section 
7-1-59 

Richard C. Smith, Chairman 
Forestry Dept., University of Missouri, 
Columbia, Mo. 

Harold 8S. Winger, Vice Chairman 
International Paper Co., P. O. Box 278, 
Pine Bluff, Ark. 

Lee Markell, Secretary-Treasurer 
Dierks Lumber Co., DeQueen, Ark. 

Harold S. Winger, Membership Chairman 
International Paper Co., P. O. Box 278, 
Pine Bluff, Ark. 

Chapters: 1. Ouachita 


Puget Sound Section 
7-1-59 
Norman P. Worthington, Chairman 
P. O. Box 375, Olympia, Wash. 
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Charles E. Tulloch, Vice Chairman 
Star Route 2, Box 11 e¢/o Merrill & 
Ring, Port Angeles, Wash. 

Michael Bigley, Secretary-Treasurer 
2705 South Fir St., Olympia, Wash. 
Charles E. Tulloch, Membership Chairman 
Star Route 2, Box 11 e¢/o Merrill & 

Ring, Port Angeles, Wash. 


Chapters: 1. Central-Washington 
2. Mid-Columbia 

. North Olympic 

. North Puget Sound 

. South Puget Sound 

. Southwest Washington 

Southeastern Section 
1-28-60 

Donald D. Stevenson, Chairman 
Buckeye Cellulose Corp., Foley, Fla. 

James W. Owens, Jr., Chairman-Elect 
Gulf Paper Corporation, Tuscaloosa, 
Ala. 

K. R. Swinford, Secretary-Treasurer 
School of Forestry, University of Flor- 
ida, Gainesville, Fla. 

James W. Owens, Jr., Membership 

Chairman 
Gulf Paper Corporation, Tusealoosa, 
Ala. 
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Chapters: 1. Alabama 
2. Florida 
3. Georgia 


Southern California Section 
4-10-59 


Lynn R. Biddison, Chairman 
Star Route, Box 100, U. S. Forest Serv- 
ice, Fontana, Calif. 


NORWAY SPRUCE 


and Christmas Tree 
Growers’ Guide. 


MUSSER FORESTS, INC. | INDIANA, PA. ] 


CATALOG 
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A New 


—for pumping abrasives 


New in Pacific’s long established, complete line of standard 
pumpers, compact Model BW weighs only 70 lbs. and is 


PACIFIC Pumper 


PROFESSIONAL FORESTER © 


A new dimension 


in forestry service... 
48 PAGES FULLY ILLUSTRATED 


Write today, for your free copy of 
Catalog No. 6. We ship within 24 
hours of receipt of order—your money 
cheerfully refunded if not satisfied. 


NASCO Fort Atkinson, Wisconsin 


“Supplies and Equipment for the Professional’ 


designed for ground application of abrasive fire-retardent 
slurrys, such as used by the U.S. Forest Service. Equipped 
with a pressure controller unloader valve enabling operator 
to control pressure to any desired setting. This allows engine 
to operate freely, assuring long pump and engine life. 
Rated Performance: 
Pressure 50 100 100 200 250 300 
G.P.M. 10 9 8% 8% 8 7 
Normal Operation: 8 G.P.M. @ 250 P.S.I. 


Write for catalog on our complete line of light weight portable 
pumpers and related forest fire fighting equipment. 


PACIFIC MARINE SUPPLY CO. 
1223 Western Ave. Seattle 1, Wash. 
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Adaptable for fast handling of sawlogs, pulpwood, and 
palletized materials, the versatile John Deere Loader provides 
great savings over hand labor or inadequate single-use equip- 
ment. Features such as high maneuverability and single-stick JOHN DEERE 
INDUSTRIAL DIVISION 
crawler control together with remarkable fuel economy earn 3300 River Drive, 
a place for the John Deere Loader in pole yards and saw Dept. 2648 
mills as well as at the landing. Diesel or gasoline power. Moline, Winois 
A high lift of 10 feet, 8 inches insures ample payloads for 
all skids and trucks. Capacity is approximately one-half cord, 
or sawlogs to a ton and a half. For a demonstration and de- 
tails of the John Deere Credit Plan, see your dealer. 


JOHN DEERE 


swith the JOHN DEERE | | 
| 
| 
| id 
| 
talisis in Low-C wer with a Heavywei inch 
Sp 2cialists in Low-Cost Po 
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Lloyd R. Britton, Vice Chairman 
1774 Foothill Drive, San Bernardino, 
Calif. 

Robert Blanford, Secretary-Treasurer 
2524 Mulberry St., Riverside, Calif. 


Lloyd R. Britton, Membership Chairman 
1774 Foothill Drive, San Bernardino, 
Calif. 


Chapters: None 


Southwestern Section 
7-1-59 


Robert A. Blaser, Chairman 
32 Havasupai Drive, Flagstaff, Ariz. 

C. A. Merker, Chairman Elect 
U. 8S. Forest Service, Santa Fe, N. 
Mex. 

Jay H. Cravens, Secretary-Treasurer 
925 Madison N.E., Albuquerque, N. 
Mex. 

C. A. Merker, Membership Chairman 
U. S. Forest Service, Santa Fe, N. 
Mex. 


Chapters: None 


Upper-Mississippi Valley Section 
7-1-59 

F. T. Frederickson, Chairman 
Minnesota & Ontario Paper Co., Inter 
national Falls, Minn. 

Glenn Deitsechman, Vice Chairman 
Central States Forest Experiment Sta., 
Ames, Iowa. 


Donald Duncan, Secretary-Treasurer 
University of Minnesota, School of 
Forestry, University Farm, St. Paul, 
Minn. 


John W. Hubbard, Membership Chairman 
Box 325, Big Falls, Minn. 


Chapters: 1. Iowa 
2. Lake Superior 
. North Dakota 
. Northwest Minnesota 
5. Southern Minnesota 


Washington Section 
4-30-59 


James M. Owens, Chairman 
U. 8. Department of Commerce, Wash 
ington 25, D. C. 

Homer G. Lyon, Jr., Vice Chairman 
Office of the Asst. See. of Agric., U. 8S. 
Dept. of Agric., Washington 25, D. C. 

Matthias C. Huppuch, Secretary 
1018 N. Nelson St., Arlington, Va. 

George Vitas, Treasurer 
U. 8S. Forest Service, Washington 25, 
D. C. 

David B. King, Membership Chairman 
12813 Bluhill Road, Silver Spring, Md. 


Chapters: None 
Wisconsin-Michigan Section 


7-1-59 
Donald J. Mackie, Chairman 


JOURNAL OF FORESTRY 


2115 Jefferson St., Madison, Wis. 


Bernard M. Stout, Vice Chairman 
2111 N. 86th St., Milwaukee 13, Wis. 


Robert F. Patton, Secretary-Treasurer 
Dept. of Plant Pathology, Univ. of 
Wisconsin, Madison, Wis. 


Bernard M. Stout, Membership Chairman 
2111 N. 86th St., Milwaukee 13, Wis. 


Chippewa 

Hiawatha 

Lower Michigan 
Milwaukee 

Madison 

Northeastern Wisconsin 


Chapters: 1. 
2. 


Division Officers 
1960 


Division of Education 

William C. Bramble, chairman; Depart- 
ment of Forestry and Conservation, 
Purdue University, Lafayette, Ind. 

John Carow, vice chairman; School of 
Natural Resources, University of 
Michigan, Ann Arbor, Mich. 

Allen W. Goodspeed, secretary; Forestry 
Division, West Virginia University, 
Morgantown, W. Va. 


Division of Economics and Policy 
H. R. Josephson, chairman; Forest Serv- 
ice, U. S. Department of Agriculture, 
Washington 25, D. C. 
G. Robinson Gregory, vice chairman; 
School of Natural Resources, Univer- 
sity of Michigan, Ann Arbor, Mich. 


For direct seeding of treated Pine Seed we offer 


PANAMA 


THE PANAMA SEEDER 


This handy-to-use tool, weighing only 4 pounds, is designed for Hill 
Planting of Pine Seed. A metering device is fitted inside the loop on top 
of the seed tube. At the bottom of the seed tube is a drag shoe. The 
operation is simple. You simply screw a jar of Seed (1 Pt., 1 Qt. or even 
a half gallon size Mason Jar) onto the top of the metering device, pull 
the drag shoe thru the litter to contact mineral soil, pull the trigger to 
deposit the seed directly on the fresh soil and step on the seed to obtain 


good contact. Anyone can use it. 


Every seed put out will come in contact with fresh soil, your plantings will 
be well spaced, the seed consumption per acre will be approximately one 
fifth the broadcast method, there is no contact between the treated seed 
and the operator’s hands or body and the reduction in the cost of re-seeding 


your land is tremendous. 


Write for circular describing the newest of PANAMA’s 
Tools for Foresters 


PANAMA PUMP COMPANY 


P.O. BOX 689, HATTIESBURG, MISS. 
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Henry H. Webster, secretary; North- 
eastern Forest Experiment Station, 102 
Motors Ave., Upper Darby, Pa. 


Division of Forest Management 

Thomas B. Glazebrook, chairman; For- 
est Service, U. S. Department of Agri- 
culture, Portland, Ore. 

Frank D. Irving, Jr., vice chairman; 
School of Forestry, Institute of Agri 
eulture, St. Paul, Minn. 

William J. Bridges, Jr., secretary; Di- 
rector of Woodlands Division, Union 
Bag-Camp Paper Corp., Savannah, Ga. 


Division of Forest Products 

Rudolph F. Grah, chairman; School of 
Forestry, University of California, 
Berkeley 4, Calif. 

Harvey D. Erickson, vice chairman; Col- 
lege of Forestry, University of Wash- 
ington, Seattle 5, Wash. 

Raymond J. Wood, secretary; Land and 
Timber Dept., The Diamond National 
Corp. .625 Spruce St., Cloquet, Minn, 


Division of Forest Recreation 

William A. Parr, chairman; Maryland 
Department of Forests and Parks, 
P. O. Box 349, Bel Air, Md. 

Henry A. Harrison, vice chairman; For- 
est Service, U. 8S. Department of Agri- 
eulture, Washington 25, D. C. 

Lemuel A. Garrison, secretary; Super- 
intendent, Yellowstone National Park, 

Yellowstone Park, Wyo. 


Division of Forest-Wildlife Management 

Lansing H. Parker, chairman; Bureau 
of Sports Fisheries & Wildlife, U. 8. 
Fish and Wildlife Service, Washing 
ton 25, D. C. 

James B. Gilligan, viee chairman; 
Mulford Hall, University of Califor- 
nia, Berkeley 4, Calif. 

Howard A. Miller, secretary; Division 
of Wildlife Management, Forest Serv- 
ice, U. S. Department of Agriculture, 

Washington 25, D. C. 
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Division of Range Management 

Lowell K. Halls, vice chairman; Southern 
Forest Experiment Station, 704 Lowich 
Bldg., 2026 St. Charles Ave., New 
Orleans 13, La. 

Charles Terwilliger, Jr., secretary; 
School of Forestry, Colorado State 

University, Fort Collins, Colo. 


Division of Silviculture 

Jesse H. Buell, chairman; School of For- 
estry, Yale University, New Haven 11, 
Conn. 

Paul O. Rudolf, vice chairman; Lake 
States Forest and Range Experiment 
Station, St. Paul Campus, University 
of Minnesota, St. Paul 1, Minn. 

Frank W. Woods, secretary; School of 
Forestry, Duke University, Durham, 
N. C. 

Division of Watershed Management 

Jack S. Rothacher, chairman; Forest 
Service, U. 8S. Department of Agri- 
eulture, Blue River, Ore. 

Paul J. Zinke, vice chairman; Pacific 
Southwest Forest and Range Experi- 
ment Station, P. O. Box 245, Berkeley 
1, Calif. 

Perey B. Rowe, secretary; Pacific South- 
west Forest and Range Experiment 
Station, P. O. Box 245, Berkeley 1, 
Calif. 
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Equipment with American Society of 
Mechanical Engineers 
A. A. Brown, chairman; Forest Service, 
U. 8S. Department of Agriculture, 
1960 Washington 25, D. C. 
W. E. MeCraw 
Gilbert I. Stewart 


Committee for the Advancement of 
Forestry Education 


Society Committees 
and Representatives 


Council Committee on Biological Award 
Kenneth P. Davis, chairman; School of 
Natural Resources, University of 
Michigan, Ann Arbor, Mich. Frank H. Kaufert, chairman; School of 
S. O. Heiberg Forestry, University of Minnesota, St. 
Cc. L. Tebbe Paul 1, Minn. 
S. G. Fontanna 
Council Committee on Membership Cc. M. Kaufman 
B. E. Allen, chairman; Union Bag-Camp W.- F. MeCulloch 
Paper Corporation, P. O. Box 570, Ernest Wohletz 
ee eee Committee for the Study of Education 
W. D. Hagenstein Henry J. Vaux, chairman; School of 
Forestry, University of California, 
Joint Committee on Fire Control Berkeley 4, Calif. 


Porrs Must BLOWER 


Designed for foresters by S. F. Potts with 25 years experience with mist 
blowers and concentrated spray application. Applies herbicides, insecti- 
cides, and other pesticides in finely atomized, highly concentrated form.* 


Tractor-mounted mist blower with triple outlet 


Mist blower with tree outlet, treating 65-foot oak 


Description of Mist Blower 
compact unit 24” x 344%” x 28” (weight 230 pounds including gasoline 
motor, fan, housing, pump, pressure gauge, and 25-gallon tank with re- 
circulating agitation. 
Distinctive Features 
e Fan: All-metal, balanced fan made from steel and nickel alloy. Delivers 
2000 CFM of air at 150 to 200 mph. 
e Engine: 4-cycle, Wisconsin with speed control throttle. 
© Fuel Pump: Replacing gravity feed to provide steady engine performance 
on rugged, hiily, and mountainous terrain. 
© Gas Tank: Extra large to reduce refilling time. 
© Outlets: (A) Single round tree for treating brush and trees up to 55 feet, 
at any tree density (B) triple-hole spreader for growth up to 30 feet. 
e Treats 4 to 6 acres per hour. 
*Details covered in book by inventor “Concentrated Spray Equipment, Mix- 
tures, and Methods,” pub. by Dorland Books, Box 31, Caldwell, N. J. 


For additional information write 
S. F. Potts, Box 51, Crawford, Miss. 
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Richard E. MeArdle 
Bernard L. Orell 

Hardy L. Shirley 

Henry Clepper, secretary 

©. A. Connaughton, ex officio 


Committee on Ethics 
Henry J. Malsberger, chairman; 
Peachtree Street, Atlanta 9, Ga. 
Julius Kahn 
A. D. Nutting 
Archie E. Patterson 
Howard A. Post 
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Committee on Civil Service 

R. J. Preston, Jr., chairman; School of 
Forestry, North Carolina State College, 
Raleigh, N. C. 

F. H. Raymond 

L. M. Turner 

Albert C. Worrell 

John A. Zivnuska 


Committee on State Registration 
and Licensing 

E. Patterson, chairman; School 

University of Georgia, 


Archie 
of Forestry, 
Athens, Ga. 

Lloyd P. Blackwell 

Wilbur DeVall 

T. D. Stevens 

D. C. Welch 


Committee on Forestry Research 

George M. Jemison, chairman; Forest 
Serviee, U. S. Department of Agri- 
culture, Washington 25, D. C. 

Lee Chaiken 

Royce O. Cornelius 

Charles H. Driver 

Frank H. Kaufert 

R. H. Westveld 


Committee on Inter-Society 
Communications 

Donald E. Clark, chairman; U. 8S. For- 
est Service, Federal Center, Building 
85, Denver, Colo. 

F. T. Frederickson 

Charles H. Lewis, Jr. 

William A. Parr 

Norman P. Worthington 


Committee on International Relations 

V. L. Harper, chairman; Forest Service, 
U. §S. Department of Agriculture, 
Washington 25, D. C. 

Paul W. Bedard 

Col. H. B. Donaldson 

George L. Drake 

Paul M. Dunn 

I. T. Haig 

Jay H. Hardee 

Hardy L. Shirley 

Stephen H. Spurr 

Russell Stadelman 


Committee on Library of Congress 
Photograph Collection 
Helmuth Bay, chairman; Rand MeNally 
& Company, National Press Building, 

Washington 4, D. C. 


Committee on the Professional 
Income of Foresters 
Paul M. Dunn, chairman; St. Regis 
Paper Company, 150 East 42nd Street, 
New York 17, N. Y. 
F. H. Eyre, secretary 
Hodges, Jr. 
W. W. Ward 
Committee for the 1960 Meeting 
Arthur W. Greeley, general chairman; 
Forest Service, U. S. Department of 
Agriculture, Washington 25, D. C. 
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Program 
John F. Shanklin, chairman; Technical 
Review Staff, U. 8S. Department of 
the Interior, Washington 25, D. C. 


Arrangements 
Horace F. Josephson, chairman; Forest 
Service, U. 8S. Department of Agri- 
culture, Washington 25, D. C. 


Sixtieth Anniversary Dinner 
Tom Gill, chairman; Charles Lathrop 
Pack Forestry Foundation, 1214 16th 

Street, N. W., Washington 6, D. C. 


Representative to Forest 
History Society, Inc. 
Frank H. Kaufert, School of Forestry. 
University of Minnesota, St. Paul 1, 
Minn. 


Representative to American Institute 
of Biological Sciences 


Henry Clepper 


Representative to the National 
Research Council Division of Biology 
and Agriculture 
Richard J. Preston, Jr. School of For- 
estry, _North Carolina State College, 

Raleigh, N. C. 


Representatives to the Council of the 
American Association for the 
Advancement of Science (Section O), 
Agriculture 
Paul M. Dunn, St. Regis Paper Com- 
pany, 150 East 42nd Street, New 

York 17, N. Y¥. 
W. G. MeGinnies, Central States Forest 
Experiment Station, Old Federal 


Building, Columbus 15, Ohio. 


FOUR IMPORTANT McGRAW-HILL BOOKS 


$12.50. 


576 pages, $9.50. 


330 WEST 42ND ST. 


CONSERVING NATURAL RESOURCES, Principles and Practice in a Democracy By Shir- 
ley W. Allen, University of Michigan, New Second Edition. 370 pages, $6.75. 


PHYSIOLOGY OF TREES By Paul J. Kramer, Duke University; and Theodore T. Kozlowski, 


University of Wisconsin. McGraw-Hill Publications in the Botanical Sciences. 576 pages, 


FUNDAMENTALS OF FORESTRY ECONOMICS By William A. Duerr, State University 
of New York College of Forestry, Syracuse University. The American Forestry Series. 


TEACHING SCIENCE THROUGH CONSERVATION By Martha E. Munzer, The Conser- 
vation Foundation; and Paul Brandwein, Harcourt, Brace & Company. Ready in April. 


Send for Copies on Approval 


McGRAW-HILL BOOK COMPANY, INC. 


NEW YORK 36, N. Y. 
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Accredited 


The following institutions are ac- 
credited for forestry instruction by 
the Council of the Society of American 
Foresters. 

Auburn University, Department of 
Forestry, Auburn, Ala. 


University of California, School of 
Forestry, Berkeley 4, Calif. 

Colorado State University, College 
of Forestry and Range Management, 
Fort Collins, Colo. 

Duke University, Scliool of Forestry, 
Durham, N. C. 

University of Florida, School of For- 
estry, Gainesville, Fla. 

University of Georgia, School of 
Forestry, Athens, Ga. 

University of Idaho, College of For- 
estry, Moscow, Idaho. 

Iowa State University, Department 
of Forestry, Ames, Iowa. 


Colleges and Universities in the United States 
Offering Instruction in Forestry (January, 1960) 


Louisiana Polytechnic Institute, De- 
partment of Forestry, Ruston, La. 


Louisiana State University, School 
of Forestry, Baton Rouge 3, Lua. 


University of Maine, School of For- 
estry, Orono, Maine. 


University of Massachusetts, Depart- 
ment of Forestry and Wildlife Map- 
agement, Amherst, Mass. 


Michigan College of Mining and 
Technology, Department of Forestry, 
Houghton, Mich. 


Michigan State University, Depart- 
ment of Forestry, East Lansing, Mich. 


University of Michigan, School of 
Natural Resources, Ann Arbor, Mich. 


University of Minnesota, School of 
Forestry, St. Paul 1, Minn. 


University of Missouri, School of 
Forestry, Columbia, Mo. 
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Montana State University, School of 
Forestry, Missoula, Mont. 


University of New Hampshire, De 
partment of Forestry, Durham, N. H. 


State University of New York, Col- 
lege of Forestry, Syracuse 10, N. Y, 


North Carolina State College, School 
of Forestry, Raleigh, N. C. 


Oregon State College, School of For- 
estry, Corvallis, Ore. 


Pennsylvania State University, 
Schoo] of Forestry, University Park, 
Pa. 


Purdue University, Department of 
Forestry and Conservation, Lafayette, 
Ind. 


Utah State University, College of 
Forest, Range and Wildlife Manage- 
ment, Logan, Utah. 


University of Washington, College 
of Forestry, Seattle 5, Wash. 


West Virginia University, Division 
of Forestry, Morgantown, W. Va. 


Yale University, School of Forestry, 
New Haven 11, Conn. 


PROCEEDINGS 
(1959) 


San Francisco, Calif. Meeting 


A special volume containing all Division and General 
Session papers presented at the Society's Annual Meeting 
held in San Francisco, Calif.. November 15-18, 1959. 


(Copies available about March 1, 1960) 


SAFEST, SIMPLEST 
DRIP TORCH YOU CAN USE 


ORESTER 
Seal-Tite Torch 


Provided with fuel trap, check 
valve and flash-back screen 
to protect you from explosion 
hazards. 


Theme: “Forestry and People” 


Postpaid $5 per copy 
Send order with check. 


SOCIETY OF AMERICAN FORESTERS 
Mills Building, Washington 6, D. C. 


— _| Welded tank with cushion 


base, double bottom, oil proof 
Binders For Journal of Forestry 


gaskets and tight valves 
Holds 12 issues of Journal 


2376976 
U. S. Patent No. 


SEALTITE against leakage. 


No Pressure—No Preheating. 
Burns diesel oil, stove oil or 
mixed fuels with low flash- 
point. 


Brown imitation leather—stiff board—square 
corners lined. 


Title Journal of Forestry stamped in 
gold foil on front cover and backbone. 


y= for use by 
. S. Forest Service 


Manufactured By 


WESTERN FIRE 
EQUIPMENT CO. 


69 Main St. 


Order today 


SOCIETY OF AMERICAN FORESTERS 
Mills Building, Washington 6, D.C. 


San Francisco, California 


| 
| 
| 
| 
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Not Accredited 


The following institutions offer pro- 
fessional and/or technical curricula in 
forestry, but do not meet the require- 
ments for accreditation. 


Arkansas Agricultural and Mechan- 
ical College, Department of Forestry, 
College Heights, Ark. 


Arizona State College, Department 
of Forestry, Flagstaff, Ariz. 


Stephen F. Austin State College, De- 
partment of Forestry, Nacogdoches, 
Texas. 


Clemson Agricultural College, De- 
partment of Forestry, Clemson, S. C. 


University of Connecticut, Depart- 
ment of Forestry and Wildlife Man- 
agement, Storrs, Conn. 


Harvard University, Harvard For- 
est, Petersham, Mass. 


Humboldt State College, Forestry 
Department, Arcata, Calif. 


University of Illinois, Department of 
Forestry, Urbana, II. 


MeNeese State College, Department 
of Plant Science, Lake Charles, La. 


Mississippi State University, 


TM MODEL 


Lowther Heavy duty tree planters 
insure deep penetration and 
straight root systems. 

Our Sod Scalpers aid survival 
and growth. 

Six distinctly different models 
available to cover all soil and 
terrain conditions. 


For details write 


HARRY A. LOWTHER COMPANY 


1671 DEARBORN STREET 
AURORA, ILLINOIS 


Sehool of Forestry, State College, 
Miss. 


Oklahoma State University, Depart- 
ment of Forestry, Stillwater, Okla. 


University of the South, Forestry 
Department, Sewanee, Tenn. 


Southern Illinois University, Depart- 
ment of Forestry, Carbondale, IIl. 


Virginia Polytechnic Institute, De- 
partment of Forestry and Wildlife, 
Blacksburg, Va. 


Washington State University, De- 
partment of Forestry and Range Man- 
agement, Pullman, Wash. 


Introductory, Preforestry, and 
Specialized Courses 


Abraham Baldwin Agricultural Col- 
lege, Tifton, Ga. 


University of Arkansas, Department 
of Horticulture, Fayetteville, Ark. 


Centenary College of Louisiana, De- 
partment of Biology, Shreveport, La. 


Cornell University, Department of 
Conservation, Ithaca, N. Y. 


Grand Rapids Junior College, Grand 
Rapids, Mich. 


Idaho State College, Pocatello | 


Idaho. 


| University of Kentucky, Department | 
of Forestry, Lexington, Ky. | 


| Lassen Junior College, Division of | 
| Vocational Forestry and Lumbering 


Susanville, Calif. 
Marlboro College, Marlboro, Vt. 


University of Maryland, Department | 


of Horticv'ture, College Park, Md. 


Nichols Dudley, 
Mass. 


Junior College, 


North Central School of Agriculture. 
Grand Rapids, Minn. 


North Dakota Agricultural College, 
Department of Horticulture and For 
estry, Fargo, N. Dak. 


North Dakota School of Forestry. 
Bottineau, N. Dak. 


Northern Michigan College, Depart 


| ment of Conservation and Forestry, | 


Marquette, Mich. 


Northwestern State College, Agri 
culture Department, Natchitoches, La. 


Ohio State University, Department 
of Horticulture and Forestry, Colum 
bus 10, Ohio. 


JOURNAL OF FORESTRY 


Paul Smith’s College, Forestry De- 
partment, Paul Smiths, N. Y. 


Pasadena City College, Pasadena 4, 
Calif. 


University of Rhode Island, Forestry 
Department, Kingston, R. I. 


Rutgers University, Department of 
Forestry, New Brunswick, N. J. 


University of Tennessee, Department 
of Horticulture and Forestry, Knox- 
ville 16, Tenn. 


Texas A & M College, Department 
of Range and Forestry, College Sta- 
tion, Texas. 


University of Vermont, College of 
Agriculture, Burlington, Vt. 


Wisconsin State College, Botany De- 
partment, Superior, Wis. 


University of Wisconsin, College of 
Agriculture, Madison, Wis. 


Ranger Schools 


State Forest Ranger School of the 
University of Florida, Lake City, Fla. 


State Ranger School of State Uni- 
versity College of Forestry, Wanakena, 


BAND, NUMBER, LETTER, 
WRITE OR SPOT TREES OR 


LOGS EASILY 


Nelson 


MERO 


The only Aerosol can with real 
tree marking paint. Long lasting 
durable paint for CFI work, 
boundry, seed tree and other 
special marking. Choice of noz- 
zels and colors 


Try it' Order today or write for 
further information 


Iron Mountain, Michigan (Box 349) 


THE COMPANY 
_ Alabama (Box 1892) 
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Duffield Named Forest 
Science Editor 


President Charles A. Connaughton 
has appointed Dr. John W. Duffield 
to the position of editor of Forest 
Science to succeed Dr. Stephen H. 
Spvrr, School of Natural Resources, 
University of Michigan. Dr. Spurr, 
who has served as editor during the 
first five years of the quarterly jour- 
nal, resigned the editorship in order to 
accept a Fulbright assignment in New 
Zealand. 

Dr. Iuffield is technical director, In- 
dustrial Forestry Association, Nis- 
qually, Wash. For the past several 
years he has served as an associate 
editor of the JoURNAL-OF FORESTRY. 


RRR 
Dr. Harlan H. Hatcher, 


University of Michigan 
Ann Arbor, Michigan 


Dear Dr. Hatelher: 


Dr. Stephen H. Spurr, of the faculty 
of your School of Natural Resources, 
has ter/ered his resignation as Editor 
of the quarterly journal, Forest 
Science, in view of his pending Ful- 
bright assignment in New Zealand. This 
has been accepted by the Council of the 
Society of American Foresters, sponsor- 


President 


BETTER SURVIVAL, 
BETTER GROWTH 


WITH 


ROOTSPRED 


TREE PLANTERS 


ROOTSPRED “Lake States". Scalper re- 
duces competition 15” each side of 
planted tree. 


All our planters cultivate soil to 14” below 

surface—several inches below bottom trench. 

Promotes early root growth at deeper levels. 

Coulters to 28” diam. available. 

Scalper removed or installed in a minute. 

Non-clogging. 

Rootspred has an economical, heavy-duty, 

lift-type planter at only $275. 

Satisfaction guaranteed on all our products. 
e We have sharp edge bedlifters and root 


pruncrs. Cut instead of mangle. 


For specifications, prices, photos, 
write: 


ROOTSPRED 


St. Petersburg, Pennsylvania 


ing organization for the publication, with 
grateful recognition of Dr. Spurr’s 
notable contributions, both in initiating 
the journal project and in directing the 
development of the magazine to a posi- 
tion of recognized standing among the 
world’s scientific publications. 

The Council has asked me to convey 
to you the appreciation of the Society 
of American Foresters for the privilege 
of having Dr. Spurr’s outstanding serv- 
ices during this critical five-year period 
in the development of our new publica- 
tion. We are understandably proud of 
the results of his varied labors on be- 
hal? of the Society. 


Sincerely yours, 
ls} Georce A. GarRaTT 
President 
December 29, 1959 


RBS 


Albert W. Slipp (1906-1959) 


Albert W. Slipp died in his home 
December 10, 1959. Professor Slipp 
had been a member of the staff of the 
College of Forestry, University of 
Idaho for the past 20 years. 

He was born August 10, 1906, in North 
Sydney, Nova Scotia, Canada. He was 
graduated from the University of New 


Brunswick in 1930 with a B.S. in For- | 


estry. Following course work at Har- 
vard and Emory Universities he went 


to Idaho as a research associate and | 
in 1939 was granted a Master of For- | 
estry degree. Subsequently he took on | 
full time research and later teaching | 


responsibilities. Professor Slipp was 


a recognized authority on white pine | 


blister rust having spent the past 22 
years in research on this disease. He 


| was also interested in fungus ecology 
| and was co-author of the only work | 
| on the ecology of the Boletes of the | 


Inland Empire. He was a member of 


numerous scientific organizations in- | 
eluding Xi Sigma Pi, Sigma Xi, Amer- | 
| ican Phytopathological Society, and | 


the Society of American Foresters. 


BRS 


Floyd I. Dewald (1898-1960) 


Floyd I. Dewald, Trenton, N. J., | 


died early January 20 following in- 
juries received when his ear was struck 
by a train. He had been a member of 
the New Jersey Department of Con- 
servation and Economie Development 
since 1927, and presently served as 
chief of the parks section in the Divi- 
sion of Planning and Development. 
Born in Auburn, Pa., in 1898, Mr. 
Dewald served in World War I and 
later attended Pennsylvania State Uni- 
versity where he received a B.S. de- 
gree in forestry. He was stationed in 
Montana as a U. S. forest ranger for 
six years before employment in New 
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Jersey. His first assignment was at 
Stokes State Forest. During the 1930’s 
he was chiefly responsible for the eoor- 
dination of Civilian Conservation 
Corps projects in the state forests and 
parks. 

He also had served as chairman of 
the Allegheny Section of the Society 
of American Foresters. 

Mr. Dewald was a dedicated con- 
servationist and during his 37 years 
of state service he made notable 
achievements in the expansion of state 
forest and public lands. 


BRS 
Charles Weldon Kline (1898-1959) 


Charles Weldon Kline, timber man- 
ager for the W. H. Daugherty Lumber 
Co., died of a heart attack December 
22, 1959, in Medford, Ore. 

Mr. Kline was born August 4, 1898, 
at Birdsboro, Pa. He attended Penn- 
sylvania State College and graduated 
from the University of Washington 
with a B.S. degree in Logging Engi- 
neering in 1922. He was a registered 
licensed logging engineer in the State 
of Oregon. (Cont. on page 246) 


_ fessir! 
PA GETREAL 
Time Ano Money 

Saving Resutts 


WITH 


FORESTVIEW 
TANDEM Tree PLANTER 


e@ Rugged, commercial steel construc- 
tion throughout 
° Correct planting depth on any ter- 
rain 
@ Plants seedlings, liners, potted ma- 


non-clogging stripper bar. . . 
and many others. Investigate the savings you can 
make with a Forestview Planter. 

Write Today For Literature and Prices—FREE 
Dealer Inquiries Invited 


Forest View 
EVERGREEN NURSERY 


DEPT. JF GERMANIA, PENNA. 


| 
| 
| | 
| 
terial, etc. without damage 
| Forestview’s Tandem Planter gives you the most ae 
| im exclusive “custom-built” advantages at 
With Forestview you get adjustable plant- 
: @ depth lever . . . timing wheel that spaces ‘aj 
; evenly . . . scalloped coulter for easy cutting of ee 
at briers, roots, etc. . . . special trencher shoe with : = 
| ate 


Big power “plus” under 
the hood of the new TD-25 
is the new direct-start, 
6-cylinder International 
DT-817 diesel engine. Dual 
valving makes this high- 
torque engine a ‘‘free 
breather’‘—provides for 
peak turbocharging effi- 
ciency, to deliver full load 
performance from sea lev- 
el to timberline! 


Dual-protected TD-25 > 
Dura-Rollers provide the 
thickest-shelled track roller 
design in the crawler in- 
dustry. King-size lube res- 
ervoirs and seal-protecting 
pressure-relief passages 
combine to make Dura- 
Rollers the track rollers 
you can power lubricate 
without affecting seal life 
or efficiency. 


| 
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power-shifting 


NEW 230-hp “25” comes standard-equipped 
to make full-load turns; full-speed cycles! 


Here’s how you get full-load turns and full-speed cycles 
from a king-sized crawler—for full profit logging! 

As standard equipment at no extra cost, the new 230-hp 
International TD-25 gives you combined, built-in Planet 
Power-steering and Hi-Lo, on-the-go power shifting! And 
you get this basic, built-in design advantage in your choice 
of torque-converter or synchromesh model! 

With this and all of its other big advantages, the TD-25 
can outearn other big rigs up to 50%-—skidding king-sized 
log loads or benching out skid roads! 


No “dead-track drag” 

No “gear-shift lag” 

Planet Power-steering gives you full-time “live” power and 
traction on both tracks, to make full-load turns—and to 
eliminate load-limiting “dead-track drag” And Hi-Lo on- 
the-go power-shifting instantly matches power to conditions 
to prevent load-losing “gear-shift lag” 

Hi-Lo power-shifting makes the TD-25 the industry’s 
only 4-speed torque-converter crawler and the only one 
with load-matching efficiency-range control. In the synchro- 
mesh transmission “257 the Hi-Lo planetary system gives 
eight speeds forward and reverse. Either model gives you 
cycle-speeding, up-or-down, on-the-go power-shifting with 
“finger-tip” ease! 


Power-shift and power-steer the new “25” with king-sized 
loads—around curves, upgrade, anywhere. Prove what it 
means to command full-time, full-load ability to outearn 
clutch-steered king-sized crawlers, up to 50%. Measure all 
the “25’s” standard equipment extra value features! See 
your International Construction Equipment Distributor for 
a demonstration! 


Internatronal 


Even though “‘ouvt-rated” 105-hp by a 
clutch-steered king-sized competitor, this 


nimble TD-25 proved able to outwork “the Lo, CFL 


big one’’—benching Oregon skid-roads! Rea- 


sons: the “25” moves faster, forward and Loupment 


reverse—turns quicker, keeps the full load 


on the move—does no “bank-nosing” or 

slueing! Simply shift the “25's” bank-side Harvester Co., 180 North Michigan Ave., 
POWER PACKAGE: Crawler ond Wheel T . Self-Propell 

track to high range, the other to low—for Scrapers and Bottom-Dump Wa ine... Crontal and Rubber Tired Loaders at Off- 


Highway Haulers... Diesel and Carbureted Engines ... Motor Trucks ... Farm Tractors 
and Equipment. 


slope-hugging, full-bite benching! 
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5: During his long career as a forester, Communications from the voting mem- Osborne, W. B., Self Employed, Port: 
Z8 Mr. Kli held many sitions with bers regarding the membership eligibil- land, Ore. Yale Univ., MF, 1949. 
8 F ity of these persons should be received Tandy, D. J., Dist. Ranger, USFS, 
the timber industry and the U.S. For- in the Society office prior to that date. Idleyld Park, Ore., Univ. Wash., BSF, 
i est Service. He managed his own log- 1950. 
4 an ging company for ten years; served on Allegheny Section Wagoner, A. L., Chief Logging Eng., 
the lumber division of the War Pro- Student Grade Wash, BSP 
duction Board in Washington, D. C. in PENNSYLVANIA STATE UNIVERSITY 
rare 1946; managed the timber department Fosnoeht, W. A. Member Grade 
for Harbor Plywood Co., Riddle, Ore. West Virginia UNIVERSITY Alva Klamath 
‘ of alls, Ore. unior b 
; for four years ; and after a brief term Strickland, J. R. Brandis, J. S., Mgr. Georgia Pacific, 
as timber manager for M and M Wood- Member Grade Corvallis, Ore. (Junior 1953). 
working Co., Albany, Ore., he accepted Koch, C. B., Asst. Prof., W. Va. Uni. Damerell, W. L., Tbr. 
~ aes a similar position with the Southern versity, Morgantown, W. Va. (Junior Supv., State Tax Comm., Salem, Ore. 
Oregon Sugar Pine Co., at Medford. 50R56). D (Junior ag Tor. M 
Rodihan, W. F., Forester, W. M. Ritter Dykeman, K. K., Tbr. Mgmt. Asst., 
This company was acquired by the ts, USFS, Klamath Falls, Ore. (Junior 
W. H. Daugherty Lumber Co. in 1953 1953). 
lisar, R., Asst. Nurseryman, Win 
and Mr. Kline continued as timber Appalachian Section 
manager for the new company until 1953) 
his death Student Grade — 
ere Nortu CaRoLina COLLEGE Gardner, A. D., USFS, Oakridge, Ore. 
“ety of American Foresters si 25. ston, J. I. me y, A. B orn, R. W., Mgr., Mendsha Plywood, 
ciety of American Foresters since 1925 Kendall, W. A. Snyder, D. H. North Bend, Ore. Ore. State College, 
Junior Grade P BSF, 1932 (Junior 1956). 
REE Buckhalt, J. E., Procurement Forester, Jackson, C. B., Forester, USFS, Gold 
Owens Illinois Glass Co., Big Island, Beach, Ore. W. Va. Univ., BSF, 1954 
a; Membership Applications Va. (Reinstatement). (Junior 1955). 
Knowles, G. E., Ellingson Lbr. Co., 
and Advancements Adé My k Appraiser Klamath "Falls, Ore. 1953). 
Proposals for admission, advancement, ‘PP Lee, R. F., Forester, Tbr. Mgmt., Salem, 
Federal Land Bank, Columbia, 8. C. 95 
and reinstatement received in the So- (Junior 1953) Ore. (Junior 1953). 
| ciety office during the month of January Gentry, B. . W., Consulting Forester, Maul, T. W., Exee. Asst., Ceegen State 
1 are listed below. ‘ibility of Lumberton, N. C. (Junior 1951). | 
ede i | Action on the eligibility of those pagel, T. M., Dist. Supv., International | R | MA TER PRI M 
Beet yb proposed for membership as listed be- Paper Co., Wilmington, N. C. (Junior as 
low will be taken by the Council as of 1953). ‘eee | 
i March 1960. 90d )- Plant, 597 Eureka 
Langley, W. R., Assoc. Land Bank Ap- | Silvert 
he |  praiser, Federal Land Bank, Columbia, : — 
5 8S. C. (Junior 1953). | | Finest optical glass—Drilled for neck cord 
EASILY ¥ LOGS AND @ | | Free of Harmful Abberrations 
age SFS, Covington, Va. (Junior 1953). | A + 
POLES BY NU | Rhines, W., Sub “Dist. Forester, 
: é plus or minus of the ra 
Gib ile: OR WRITING Caroline and King George Counties, || stock sizes—5-10-15-20-25-30-35-40-45-50- 
Va. (Junior 1953). 55 
Steele, J. L., Forester, International Leath 15 
Paper Co., Winnsboro, S. C., Univ. 
weeny Ga., BSF, 1956 (Junior 1956). | | Single prisms 10.50 
a | Swanson, S. R., County Forester, N. C. Quantity Discounts. 
45 | Dept. of Cons., Newton, N. C. N. C. Use the finest for the most accurate cruise. 
: ay State College, BSF, 1940 (Junior | | TM Reg. U.S. Patent Office 
} 1956). 
| Swensen, J. H., General Foreman, Stee! — 
2 - Heddle Mfg. Co., Greenville, S. C. 
- | (Junior 1953). TREES FOR FOREST PLANTING 
Wright, L. O., Cons. Forester, Union 
x} Bag-Camp Paper Corp., Walterboro, | PINE*+SPRUCE 
8. C. (Junior 1953). 
a } We have grown Pine, Spruce and othe 
s Central States Section | | conifers for 50 years. 
} KEENE FORESTRY ASSOCIATION 
Student Grade || BOX 378, KEENE, NEW HAMPSHIRE 
Nelson PurpUE UNIVERSITY 
Central Rocky Mountain Section EVERGREEN 
Bright, duroble, | Student Grade SEEDLINGS AND TRANSPLANTS 
‘ paint formulated especially for Cotorapo State UNIVERSITY | Growers of Pine, Spruce, Fir, 
Walters, M. D Hemlock, etc. 
forest products. Compact, light- FREE WHOLESALE PRICE LIST 
Columbia River Section 
weight 16 oz. Aerosol can. Easy SUNCREST NURSERIES 
otude 7 
8! BOX 305-G, HOMER CITY, PENNA. 
to use. Choice of nozzles and 
‘ colors Armstrong, W. 8. 
Try it' Order today or write for at Junior Grade Easy, Precise, Fast to Use! 
: further information | Abrenietis, V. V., Forester, Bur. of Resoementad te foresters. Built-in 
mM; Indian Affairs, Warm Springs, Ore. mechanism to adjust for declina- 
ntain, Michigan (Box 349) | f literature and instructions. 
x ~ Mon regon State Board of Forestry, John 
% ontgomery, Alabama (Box 1892) Day, Ore. (Reinstatement ). SILVA, INC. La Porte, Ind. 
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HAYNES Little Beaver 
Tree Girdler 


For Practical-Economical 
Tree Girdling Use The 
LITTLE BEAVER TREE GIRDLER—the 
machine that made tree girdling operations 
noticeable in the south. Get production in 
any tree girdling operation with this proven 
equipment. 


The Complete One Man 
Girdling Operation 
For Detail See Your Dealer or Write 


HAYNES Mfg, Co, 


TEXAS 


Board of Forestry, Salem, Ore. (Jun- 
ior 1953). 

Naish, R. A., Asst. Ranger, Bear Valley 
Dist., John Day, Ore. (Junior 1953). 

Pryor, R. L., Sr. Forester, Oregon State 
Board of Forestry, Astoria, Ore. Pur- 
due Univ., BSF, 1956 (Junior 1956). 

Resler, R. A., Tbr. Mgmt. Officer, USFS, 
Eugene, Ore. (Junior 1953). 

Sabol, E. M., USFS, Oakridge, 
(Junior 1953). 

Schoonover, N. B., Forester, 
Ranger Station, Carson, Wash. 
1953). 

Welsh, D., Asst. Dist. Administrator, 
Forest Mgmt., North Bonneville, Wash. 
(Janior 1952). 


Affiliate Grade 
. G., Forester, USFS, Maupin, 


Ore. 


Hemlock 
(Junior 


Zevely, J. K., Field Asst., Cascade Lbr. 


Co., Yakima, Wash. 
Gulf States Section 


Junior Grade 

Bryan, R. W., Institution Counselor, 
Central La. State Hospital, Pineville, 
La. (Reinstatement). 

Member Grade 

Hansbrough, T., Asst. Prof., La. State 
Univ., Baton Rouge, La. La. State 
Univ., BSF, 1949, MF, 1957 (Junior 
1956). 

Lamar, A. J., Dist. Forester, Southland 
Paper Mills, Inc., Trinity, Texas. 
Univ. Mo., BSF, 1956 (Junior 1956). 

Waller, D. B., Area Forester, Champion 
Paper & Fibre Co., Conroe, Texas, 
Stephen Austin College, BSF, 1948 
(Af1951J1956). 


Inland Empire Section 
Student Grade 
UNIVERSITY OF IDAHO 


Brock, R. J. Lund, R. H. 
Hamner, B. H. Runberg, D. E. 
Underwood, J. F. 


Member Grade 
Deward, C. J., Forester, Potlatch For- 
ests, Ine., Lewiston, Idaho. Utah State 
Univ., BSF, 1951 (Junior 1956). 
Fields, J. F., Forester, Bur. 
Mgmt., Coeur d’Alene, Idaho (Jun- 
ior 1953). 
Kale, W. 
Potlatch Forests, 
Idaho (Junior 1953). 
Marr, W. R., Research Forester, Potlatch 
Forests, Ine., Lewiston, Idaho (Jun- 
ior 1953). 
Radtke, D. L., 
Natl. 
1953). 


Inventory Crew Leader, 
Ine., Lewiston, 


Forester, 


Associate Grade 
Maloy, O. C., Research Forester, 
latch Forests, Ine., Lewiston, 
Kentucky-Tennessee Section 


Junior Grade 
Morton, J. K., Service Forester, Tenn. 
Div. of Forestry, Livingston, Tenn., 
N. C. State College, BSF, 1959. 
Prather, C. F., Service Forester, 
Div. of Forestry, Hazard, Ky. 
filiate 1958). 
Member Grade 
M. E., Research Forester, USFS, 
Berea, Ky. (Junior 1953). 
Noble, M., Forester, Robinson Forest, 
Quicksand, Ky. (Junior 1953). 
New England Section 
Student Grade 
UNIVERSITY OF MASSACHUSETTS 
Franz, G. J. 


Junior Grade 
Kimball, T. R., Service Forester, Maine 
Forest Service, Cornish, Maine. Univ. 
Maine, BSF, 1955. 
Smith, R. S., Service Forester, 
Forest Service, Skowhegan, 
(Reinstatement). 


Member Grade 


R., Logging Supv., Brown 
Maine (Junior 


Ky. 
(Af- 


Dale. 


Maine 
Maine 


Bennett, D. 
Co., Wilson’s Mills, 
1953). 

Chase, E. E., Logging Supv., Great 
Northern Paper Co., Winterport, 
Maire (Junior 1951). 

Clifford, R. E., Logging Eng., 
Northern Paper Co., Bangor, 
(Junior 38R54). 

Dodge, A. G., Student, Harvard Forest, 
Petersham, Mass. (Junior 1953). 

Godson, L. W., Forester, Seott Paper 
Co., Greenville, Maine (Junior 48R53). 

Ladd, A. B., Forester, Oxford Paper Co., 
Dixfield. Maine (Junior 1951). 

Lane, S. P., Forester, Standard Packag- 
ing Corp., Enfield, Maine (Junior 
38R56). 

Marty, R. J., Forester, 
Forest Expt. Station, 
Conn. (Junior 1953). 

Potter, R. W., Lbr. Sales, Center Lovell, 
Maine (Junior 1953). 

Turner, F. J., Consulting Forester, Marl- 
boro, Vt. (Reinstatement). 

Van Husen, C. M., Dist. Forester, Scott 
Paper Co., Jackman Station, Maine. 
N. Y. State College, BSF, 1955 (Jun- 
ior 1955). 


Great 
Maine 


Northeastern 
New Haven, 


of Land | 


Clearwater | 
Forest, Orofino, Idaho (Junior | 


Pot- | 
Idaho. | 
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For low-cost chemical 
control of brush and 
unwanted hardwoods .. . 


HURRICANE 
MIST BLOWER 


Air blast your way to greater efficiency 
and lower costs in brush and _ hard- 
wood control with Forestry Suppliers’ 
amazing Hurricane Mist Blower. Now 
used by government, industry and pri- 
vate owners, the Hurricane is priced 
at only $795. 


Write for full details 
Forestry 


Suppliers, Inc. 


P. O. Box 8305, Battlefield Sta., 
Jackson 4, Miss. 


Wing, M. R., Asst. Woodland Mgr., In- 
ternational Paper Co., Chesholm, 
Maine (Junior 1951). 


New York Section 


Member Grade 

Bergmann, T. S., Watershed Supv., Ky. 
Div. of Forestry, Frankfort, Ky. (Jun- 
ior 1953). 

Collins, R. A., Forester, W. 
Paper Co., Suffolk County, N. Y. 
ior 1953). 

Stickney, R. 
Cons. Dept., 
ior 50R55). 

Affiliate Grade 

Gray, 8. K., Forester, N. Y. State Cons. 

Dept., Lowville, mee. 


Northern California Section 
Student Grade 
UNIVERSITY OF CALIFORNIA 
MeLaughlin, R. F. 


Ozark Section 
Student Grade 
Wheeler, E. Y., Asst. Prof., Oklahoma 

State Univ., Stillwater, Okla. State 

Univ. N. Y., BSF, 1956. 

Student Eligible for Automatic 
Advancement 

UNIVERSITY OF MISSOURI 

Begeman, G. F. 


Affiliate Grade 
Rodgers, D. A., Forester, USDA, Moun- 
tain View, Ark. 
Whisenhunt, J. D., Lt. U. 8S. Marine 
Corps, Camp Pendleton, Calif. 


Va. Pulp & 
(Jun- 


A., Forester, N. Y. State 
Jamestown, N. Y. (Jun- 
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Puget Sound Section 


Student Grade 
UNIVERSITY OF WASHINGTON 
Coffelt, A. E. White, E. E. 
Junior Grade 
Bowman, N. B., Asst. Forester, Weyer- 
haeuser Co., Monroe, Wash. (Reinstate- 
ment). 
Sterling, R. T., Forester, Aloha Lbr. 
Corp., Aloha, Wash. (Affiliate 1952). 


Member Grade 

Flemer, T. A., Photogrammetrist, Wash. 
Dept. Natl. Resources, Olympia, Wash. 
(Junior 1953). 

Groman, W. A., Forester, Wash. Dept. 
Natl. Resources, Raymond, Wash. 
(Junior 1953). 

Hoyer, G. E., Inventory Forester, Wash. 
Dept. Natl. Resources, Olympia, Wash. 
(Junior 1953). 

Novy, R. L., Staff Asst., USFS, Randle, 
Wash. (Junior 1953). 

Orr, T. J., Inventory Forester, Weyer- 
haeuser Co., Aberdeen, Wash. (Junior 
1953). 

Pike, C. C., Logging Eng., Weyerhaeuser 
Co., Aberdeen, Wash. (Junior 50R54). 

Reukema, D. L., Research Forester, 
USFS, Olympia, Wash. (Junior 1953). 

Schmidt, M., Logging Supt., Simpson 
Logging Co., Shelton, Wash. (Junior 
1953). 

Tveit, O. A., Asst. Branch Forester, 
Weyerhaeuser Co., Centralia, Wash. 
(Junior 1953). 


PLANTING 
TREES ? 


Use a “FORESTER” or 
“CONSERVATOR” Planter 


Complete 
information 
on request 
( UTILITY TOOL 
& BODY CO. 


% 


Clintonville, Wis. 


PACIFIC WEATHER SERVICE 


WEATHER: Forecasts—Warnings— 
Modification. 
Fire Danger Rating—Instruments 
J. B. "Ben" Melin, Meteorologist 
1222 N.E. 117th Ave., Portland 20, Oregon 
AL. 2-5410 


CHRISTMAS TREE 
SEEDLINGS— 


of the best quality—grow trees for Profit, 
Conservation, Beauty and Recreation. Scotch 
pine from our own blue-green handpicked 
seed, selected for best Christmas tree quali- 
ties. Write for Catalog of wide selection of 
seedlings, transplants, and ornamental ever- 
greens. 


PAINT CREEK NURSERIES 
Shippenville, Pa. 


Affiliate Grade 

Cope, R. D., Field Forester, St. Regis 
Paper Co., Orting, Wash. 

Maleom, B. A., Forester, St. Regis 
Paper Co., Tacoma, Wash. 


Southeastern Section 
Student Grade 
UNIVERSITY OF FLORIDA 
Kromer, L. P. 


UNIVERSITY OF GEORGIA 


Collins, A. B. Gibbons, B. W. 
Ketchie, N. L. 


Junior Grade 


Clark, J. T., Self Employed, Quincy, Fla. 
(Affiliate 1956). 

Folsom, N. E., Dist. Supv., Buckeye 
Cellulose Corp., Foley, Fla. (Reinstate- 
ment). 

Van Haverbexe, D. F., Research For- 
ester, USFS, Macon, Ga. Colo. State 
Univ., MS, 1958. 

Member Grade 

Burtz, O. C., State Dist. Forester, Ga. 
Forestry Comm., Gainesville, Ga. Univ. 
Ga., BSF, 1949 (Junior 1954). 

Entzminger, P. R., Mgr. Tbr. Dept., 
Container Corp. of America, Fern- 
andina Beach, Fla. Univ. Fla., BSF, 
1948 (Junior 1954). 

McElhannon, J. E., Asst. Dist. Forester, 
Ga. Forestry Comm., Gainesville, Ga. 
Univ. Ga., BSF, 1942 (Junior 1955). 


Affiliate Grade 


Whiddon, W., Chief Forester, Weaver 
Loughridge Lbr. Co., Boyd, Fla. 


Southwestern Section 
Junior Grade 
Correy, R. M., Camp Clerk, Southwest 
Lbr. Mills, Ine., Flagstaff, Ariz. Colo. 
State College, BSF, 1.956. 


Upper Mississippi Valley Section 
Student Grade 
UNIVERSITY OF MINNESOTA 
Dahlen, W. A. Puetz, C. D. 
Hecht, G. W. Sober, T. 
Junior Grade 
Franz, M. H., Asst. Dist. Forester, Minn. 
& Ontario Paper Co., Big Falls, Minn. 
(Affiliate 1956). 


Washington Section 
Junior Grade 
Dzulynsky, L. P., Eng., Johnson & John- 
son Engineers & Arch., Chicago, Ill. 
Purdue Univ., MSF, 1956. 


Wisconsin-Michigan Section 
Student Grade 


MICHIGAN COLLEGE OF MINING AND 
TECHNOLOGY 


Guerard, J. A. Kabat, L. R. 
Member Grade 


Carlson, C. W., Forester, USFS, Mil- 
waukee, Wis. (Reinstatement). 
Clayton, R. L., USFS, Ree. Mgmt., 
Eseanaba, Mich. (Junior 35R58). 
Farmer, R. E., Research Asst., Univ. of 
Miech., Ann Arbor, Mich. Univ. Mich., 
BSF, 1953, MF, 1958 (Junior 1956). 
Heikkenen, H. J., Research Forester, 
Lower Peninsula Research Center, 
Lansing, Mich. (Junior 1953). 
Henley, J. W., Technologist, Forest Prod- 
ucts Lab., Madison, Wis. Colo. State 
Univ., BSF, 1955, MS, 1958 (Junior 
1955). 
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Kunesh, R. H., Grad. Student, Univ. of 
Mich., Ann Arbor, Mich. (Junior 
1953). 

Medvick, C., Forester, Nevin Hatchery, 
Madison, Wis. W. Va., Univ., BSF, 
1956, Purdue Univ., MSF, 1958 (Jun- 
ior 1956). 

Olson, D. D., Asst. Dist. Forester, Mich. 
Dept. of Cons., Fife Lake, Mich. (Jun- 
ior 1953). 

Phillips, E. C., Asst. Dist. Forester, 
Mich. Dept. of Cons., Indian River, 
Mich. (Junior 1953). 

Schepers, B. E., Div. Line Clearing 
Foreman, Consumers Power Co., 
Muskegon, Mich. (Junior 1953). 

Schoener, R. J., 221 Main St., Eagle 
River, Wis. (Junior 1953). 

Sharpe, G. W., Asst. Prof. of Forestry, 
Univ. of Mich., Ann Arbor, Mich. 
(Junior 51R55). 

Skilling, D. D., USFS, Wausaw, Wis. 
(Junior 1953). 

Sliker, A., Asst. Prof., Mich. State Univ., 
East Lansing, Mich. (Junior 1953). 
Smith, P. C., Spring Lake Road, Rhine- 

lander, Wis. (Junior 1953). 

Youngs, R. L., 4713 Ames St., Madison, 
Wis. (Junior 1953). 

Zahner, R., Assoc. Prof., Univ. of Mich., 
Ann Arbor, Mich. (Junior 1953). 


No Section 
Corresponding Grade 
Altintas, A., National Forest Supv., 
Natl. Forest Service. Ankara, Turkey. 
Du, L. V., Student, Ministry of Agric., 
Vietnam. 

Faizi, B. M., Director of Forestry, Helm- 
and Valley Authority, Afghanistan. 
Koh, C. C., Jr. Specialist, Taiwan Forest 
Research Institute, Taiwan, China. 


PRUNE TREES & PICK FRUIT 
WASH WINDOWS FOUR STORIES HIGH 
VE LIGHT GLOBES 60 ft. 


PHONE OR WRITE FOR _ 
Free 24-Page Catalog 


MFRS. OF A COMPLETE LINE OF 


SWIMMING POOL EQUIPMENT 
SOLD DIRECT TO YOU 
Poo! Brushes 


Dept. J, 301 S. San Pedro St., L.A. 13 
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BRIEF SPECIFICATIONS 


Bucket capacity, 2 cu. yd.; bucket reach, 50% in. 
(@ 7 ft. dump height); over-all width (bucket), 
93% in.; wheelbase, 88 in.; speeds, forward (4), 
0-24 MPH... reverse (4), 0-30 MPH; shipping weight, 
with diesel engine, 20,780 Ib. — with gasoline en- 
gine, 20,440 Ib. 


HIGH LIFT, extra-long reach 
and safety! Note how bucket 
lift arms are completely in 
front of operator's area. This 
gives him new freedom of 
movement and greater all- 
round visibility. Other safety 
features: wide steps for safe 
and easy access from either 
side. Pius wide fenders ‘hat 
provide a handy engine check- 
ing platform as well as pro- 
tection for operator from rocks 
and mud. 


NOW! The No.944 


...the Cat wheel-type Traxcavator 
... the first of a New Wheel Loader Line 


DESIGNED FOR ACTION, controls provide instant, 
finger-tip shifting . . . a full range of work and travei 
speeds with reverse speeds 25% faster than for- 
ward speeds. Travel Range gives 2-wheel drive for 
roading ... Work Range automatically puts power 
to all 4 wheels. Other action features: conveniently 
located machine and bucket controls . . . forward- 
reverse lever on the steering column . . . both bucket 
control levers with kick-out devices. Lift contro! 
releases at dumping height — tilt contro! positions 
bucket for digging. 


a No. 944 powered to meet your needs. Get the complete 
facts on the No. 944. See your Caterpillar Dealer the week 
of March 14. See for yourself how the new design pays 


Here’s the first of a completely new line of equipment... 
the Cat No. 944... rated at 2 cu. yd. capacity .. . that will 
soon include the No. 922 (144 cu. yd. bucket) and the 


pint No. 966 (234 cu. yd. bucket). off on your loader jobs! 
y J 
* ¥ ; Watch for these new machines with the bold new de- Caterpillar Tractor Co., General Offices, Peoria, IIl., U.S. A. 
D330 Diesel Engine used in the No. 944 is 135 horsepower. 


loader operation. Take a look at the big new features that 
make this the easiest and fastest wheel loader to operate. 
Every feature is designed for efficient work. Plenty of 
horsepower ... finger-tip steering ...smooth, fast bucket 
action... outstanding operator comfort and safety. 
Choose from two great new engines... the compact 
4-cylinder Cat D330 Diesel Engine, turbocharged for maxi- 
mum efficiency . . . or the 6-cylinder gasoline engine. Both 
are 105* HP units. Whatever your requirements, there’s 


CATERPILLAR 


Caterpetter, Cat and Traxcavator are Registered Trademarks of Caterpi!iar Tractor Co. 


A Great ya THE 
propuct 
CATERPILLAR 


G4 
oft DESIGNED FOR PRECISE CONTROL, the No. 944 brake VERSATILE 1S THE WORD for the Cat No. 944 Trax- ee 
} system is outstanding. The left brake neutralizes cavator, which is offered with a full line of attach- ee 
i the transmission as it stops the machine to pro- ments and accessories to multiply its usefulness to p 
dl i vide superior loading action. ae ape Sorte nome you on any job. Available are forks, cab (shown 
7s the transmission engaged for contro! when here) and special buckets, including the exclusive ie 
creeping, etc. side dump bucket. 
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 =6WAYS TO GROW TREES FOR PROFIT 


| AN INVALUABLE GUIDE TO TREE FARMING IN THE SOUTH 


The experience and know-how of more than 50 forestry and timber experts speak from the 
pages of the new 1960 Edition of the Forest Farmer Manual, off the press in March, to make it 
a treasury of practical, down-to-earth information — an indispensable working tool for timber 
p growers, producers and processors. An easy to use what-to-do and how-to-do guidebook, you 
will find on every page of this completely revised edition, authoritative, down-to-the-minute an- 
. swers to questions that arise day in and day out in the woodlands of the South — questions and 
=) answers on management practices, fire protection, insects and disease, planting methods, har- 
aie vesting, marketing timber and timber products, tools and equipment and, for the first time, the 
Be business end of forest farming —financing, taxation, laws and regulations, accounting systems, 

hy inventory, etc. Too, for your convenience, there is a roster of organizations and officials — state, 
federal and industrial —and of consulting foresters to whom the tree farmer can turn for on-the- 
ground assistance. The most comprehensive and up-to-date book of its kind, the 1960 Manual is 
ly priced at only $4.00. So why guess when you can consult the experts for little more than Ic a 
day! 


y Place your order today — only $4.00 a copy 
THE FOREST FARMERS ASSOCIATION 
Mee P. O. Box 7284, Station C @ Atlanta, Georgia 


FULLY 
ILLUSTRATED 
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be interested to learn that the New 


York Life Insurance Company plans 
to devote one of its 1960 series of pub- 
lic service advertisements to the pro- 
fession of forestry. Mr. F. L. Cooper, 
director of advertising for the com- 


pany, has written the JourNAL that 


although no definite rate has yet been 
set for appearance, Mr. Frederick K. 


Weyerhaeuser has agreed to serve the 


Karl A. Swenning, re-elected president of the Southern Pulpwood Conservation 
Association; H. J. Malsberger, general manager; and J. E. McCaffrey, elected vice 
president of the Association for 1960, (left to right) photographed at the annual 
meeting, Atlanta, Ga., January 12-13, 1960. 


REGULATION 
FIELD CLOTHES 


for 
U. S. FOREST SERVICE PERSONNEL 


Complete Price List on Request 


THE FECHHEIMER BROS. CO. 


UNIFORMS FOR OVER 75 YEARS 
CINCINNATI 2, OHIO 


time a member of the U. S. Forest 
Service. 


Conference on Pest Control and 
Wildlife Relationships 
A conference on pest control and 
wildlife relationships was held on 
January 15 in the National Academy 
of Sciences, Washington, D. C. 
Sponsored by the Division of Biology 


Four Foresters Win 
American Motors Awards 


Recipients of the annual series of 
20 American Motors Conservation 
awards recently announced by George 
Romney, president of the automobile 
company, include four foresters. 

Among 10 professional workers in 
resource conservation selected were: 


American Arborvitae, Balsam Fir, Engelmann Blue 
White c. Prices reasonable and 

GUARANTEED To LIVE. Write for iltustroted 


Folder 
WESTERN MAINE FOREST NURSERY COMPANY 
Dept. JF Fryeburg, Maine 


Travis M. Tyrrell, Portland, Ore., Bu- 
reau of Land Management Area for- 
estry officer; Earl D. Sandvig, recently 
from the U. 8S. Forest Service, and now 
living in Honolulu; and Ezra R. Mil- 
ler, Los Angeles County Fire Depart- 
ment. 

Among 10 individuals honored for 
non-professional services was Don P. 


and Agriculture of the National Re- 
search Council, the conference was at- 
tended by some 60 invited representa- 
tives of wildlife, medical, forestry, 
agricultural, chemical, and _ scientific 
agencies. Henry Clepper represented 
the Society of American Foresters. 
Other foresters present were Tom Gill, 
Ivan H. Sims, James A. Beal, Warren 


5036 
MINNEAPOLIS 


BAKED ENAMEL 


METAL FORESTRY SIGNS 

GOODLAND MARKERS—WNO 
& FIRE siGns— 
LOCATION 

size te specifications. 
QUOTATIONS ON ALL YOUR NEEDS. 
state size and quantity. 
A. Ll. LIND COMPANY 


THOMAS AVENUE SOUTH 
10, MINNESOTA cmt 


Johnson, (unsalaried) president of the V. Benedict, Lloyd F. Swift, and 


American Forestry Association, at one James C. McClellan. 
The consensus of the group was that 
greatly increased research efforts are 
needed as a preliminary to the wide- 
spread application of insecticides, her- 
bicides, and other pesticides in the con- 
trol of agricultural and forest pests. 


FOREST SEEDS 


of CALIFORNIA 
R. S. Adams & A. P. Baal 
Professional Foresters 


P.O. Box 561 — Davis, California 


since 1952 


It is expected that a special com- 
mittee of the National Research Coun- 


cil will be established to provide nee- 
essary liaison and leadership in this 
field. 


Insurance Company to 
Publicize Forestry 
A number of Society members will 


THE RENOWNED 


CHARLES H. RICH 
“Forest Fire 
Write for Priees and 
C. H. RICH FOREST FIRE vot co. 


218 W. Bald Eagle St. 
Lock Haven, Pa. 


SEEDLINGS AND TRANSPLANTS 


Pines, Spruces, Firs, Hemlocks, etc. 
Write for new price list. 


PINE GROVE NURSERY 


R. D. No. 3 Clearfield, Pa. 
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Land Surveyors Consulting Forest Engineers 


BELANGER and BOURGET 


86 MOUNTAIN HILL, QUEBEC, 
P.Q., CANADA 


Forest Management and 


Inventories. Estab- Logging plans. Loca- 
lishing of boundary tions for Wood indus- 
lines. tries. 


Forest Surveys and 


JOURNAL OF FORESTRY 


insurance company as adviser for the 
write-up. 


Butcher Edits New National 
Wildlands News 


Devereaux Butcher, former execu- 
tive director of the National Parks 
Association and writer, is editing a 
new publication, National Wildlands 
News. The first issue, dated Decem- 
ber, 1959, says it is “an independent 
newspaper dedicated to the preserva- 
tion of national parks, monuments, 
and wildlife refuges as nature sane- 
tuaries.” He will be aided in the proj- 
ect by Mrs. Butcher, associate editor 
Mary Hazell Harris, and Western edi- 
tor J. F. Carithers. The News will be 
published monthly, except in August, 
from 2607 Connecticut Avenue, N. W., 
Washington 8, D. C. It sells for 10¢ 
per copy or $1 per year. 


R. B. SHANNON & ASSOCIATES 


— Consulting Professional — 
Foresters 
Landseape Architects 


Engineers 
Surveyors 


KITTANNING and INDIANA, PENNA. 


KEITH CRANSTON, Forestry ConsULTANT 


LELAND, MISSISSIPPI (HEADQUARTERS) 


Professional services and nationwide loans on timber- 
land, provided through Connecticut General Life 
Insurance Co. 


Also supervision of estates; Management; Marketing; Ap- 
praisals; Forestry Personnel Placement with Industry. 


FOREST MANAGEMENT 
Forest Development Studies 
Forest Inventories 
Forest Appraisals 


Topographic Mapping 
Timber Stand Maps 
Land Classification 


Hammon, Hensen Wallen 


MAPPING AND FORESTRY SERVICES 
660 HEGENBERGER ROAD OAKLAND 21, CALIFORNIA 


General Photogrammetric and Forestry Consulting Services 


LTD. FREDERICTON, 


Private & Industrial 


SPCA Holds Annual Meeting 


Karl A. Swenning, director of tim- 
berlands, Scott Paper Company, was 
re-elected president of the Southern 


| Pulpwood Conservation Association; 


and J. E. MeCaffrey, vice president 


of International Paper Company, was 
elected vice president of the Associa- 
tion at the annual meeting in Atlanta, 


* January 12-13, aceording to H. J. 


Malsberger, general manager. 
Approximately 500 representatives 
of the pulp and paper industry along 
with top state and federal government 
leaders heard an outstanding group of 
speakers interpret the conference theme, 
“Complete Use of the Forest for All.” 
Speakers included Karl Bendetsen, 
former Under Secretary of the Army, 
now executive vice president, Opera- 
tions Group of The Champion Paper 
and Fibre Co., Hamilton, Ohio; C. B. 
Stauffacher, who was executive assist- 
ant director of the U. S. Bureau of 
the Budget, and is now executive vice 
president of the Robert Gair Paper 
Products Group of Continental Can 
Co., Inc., New York, N. Y.; W. A. 
Binns, training director of Union Bag- 
Camp Paper Corp., Savannah, Ga.; 
Philip A. Briegleb, director of the 
Southern Forest Experiment Station, 
New Orleans, La.; and Bernard L. 
Orell, vice president of Weyerhaeuser 
Co., Tacoma, Wash. and a member of 


President Eisenhower’s Outdoor Ree- 
reation Resources Review Committee. 


President Swenning opened the two- 
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day meeting of the Association with 
the president’s address, followed by re- 
ports of general manager, H. J. Mals- 
berger, and assistant general manager, 
John C. Witherspoon. 


APA Selects New Forester 


William C. Hammerle has been ap- 
pointed forester for the American 
Pulpwood Association effective Janu- 
ary 4, 1960. He has served for several 
years as executive secretary of The 
Southeastern Pine Marketing Institute. 

Mr. Hammerle began his career in 
forestry with the U. 8S. Forest Service. 
He served as district forester in the 
North Carolina Department of Con- 
servation and Development-Division of 
Forestry; as district forester, assist- 
ant state forester, and later state for- 
ester with the South Carolina State 
Commission of Forestry; and director, 
Division of Forestry of the Georgia 
Department of Natural Resources. 
Hammerle, at one time, was in charge 
of the forestry department of the 
Southern Pine Association. Before be- 
coming executive secretary of the 
SPMI, he was with the Forest Farmers 
‘ Association as managing editor and 
advertising manager of the Forest 
Farmer. 

In this new position Mr. Hammerle 
will be responsible to W. S. Bromley, 
executive secretary of the Association, 
for the APA Forest Management and 
Legislative Programs and will assist 
with the Technical Program. The 
preparation and editing of APA’s 
monthly mailing consisting of the News 
Letter, Forest Notes, and Legislative 
Bulletin will also be his responsibility. 

Mr. Hammerle is a native of New 
York and a graduate of the New York 
State College of Forestry at Syracuse 
University. 


Public 


A. Ray Shirley New Director 
of Georgia Forestry Commission 


H. Guyton DeLoach, director of the 
Georgia Forestry Commission, Macon, 
has resigned and has been succeeded 
by Arthur Roy Shirley of Valdosta, 
Ga. Until his recent appointment, Mr. 
Shirley had been secretary of the 
American Turpentine Farmers Asso- 
ciation Cooperative. 

Both are forestry graduates of the 
University of Georgia; Mr. Shirley 
in 1936, Mr. DeLoach in 1939. 

Starting as a ranger, Mr. DeLoach 
had been with the Georgia Forestry 


Commission since 1941. 

Mr. Shirley’s career has included 
employment with the U. 8. Forest 
Service, with the Georgia Agricultural 
Extension Service, and in recent years 
with the Turpentine Farmers Associa- 
tion. During World War II he was a 
captain in the Corps of Engineers. 


Southwestern Supervisor 
Changes Announced 


The Southwestern Region of the 
U. S. Forest Service has announced 
several changes in forest supervisor 
positions, effective in February. 

Two New Mexico National Forest 
supervisors were transferred to new 
positions. Everett Doman, supervisor 
of the Lincoln National Forest, Alamo- 
gordo, was named assistant regional 
forester in charge of Range and Wild- 
life Management for the California 
Region of the Forest Service, head- 
quarters in San Francisco. Replacing 
him as supervisor on the Lincoln is 


Russell Rea, previously supervisor of 


the Gila National Forest, Silver City. 


The new supervisor of the Gila Na- | 


tional Forest is Richard C. Johnson. 
He moved from supervisor of the Pres- 
cott National Forest, Arizona. 

New supervisor of the Prescott Na- 
tional Forest, Prescott, Ariz., is Ralph 
W. Crawford, previously supervisor of 
the Coconino National Forest, Flag- 
staff, Ariz. New supervisor on the 
Coconino National Forest in turn is 
Jay E. Cravens, former ranger of the 
Long Valley District. Coconino, and 
more recently timber management 
staffman in the Forest Service regional! 
office, Albuquerque, N. Mex. 


BLM Forester Promoted 
in Alaska 

The Fairbanks, Alaska, office of the 
Bureau of Land Management has ap- 
pointed Fred H. Waldhaus, formerly 
a forester in the Forestry and Range 
office, as assistant fire control officer, 
replacing James W. Scott, who has 


JACK M. HALL 


Consulting Forester 

Appraisals- Selective Marking 

Machine Tree Planting Service 
MOULTRIE, GEORGIA 


WILLIAM H. PRICE 
FOREST MANAGEMENT 
Specializing in 
Timber Tax Problems 


2626 W. Lynn—Seattle 99, Wash. 
AT 3-7482 


ADIRONDACK FORESTRY, INC. 


David E. Strong Donald E. Peterson 
Consultants 
Estimates, Appraisals, Marketing 
Management Plans, Tree Planting, Preservation 
WILMINGTON, NEW YORK 


TREE FARM 


MANAGEMENT SERVICE 
1166-7th Avenue, West, Eugene, Oregon 
Protection—Reforestation—Inventory 
Utilization—Research 


Verne D. Bronson, Chief forester, Phone 5-537! 


JOHN G. GUTHRIE 
Consulting Forester 


BOX 517 WIGGINS, MISS. 
PHONE WALNUT 8-4958 


PAUL T. WINSLOW 
Consulting Forest Engineer 


ESTIMATES—APPRAISALS—MANAGEMENT 
STAATSBURGH-ON-HUDSON, N. Y, 


Porcius F. Crank, Jr. 


Consulting Forester 
Point Harbor North Carolina 


WHITE-HENRY-STUART BLDG., SEATTLE 


In Canada: 325 Howe Street, Vancouver 


SCHULTZ & COMPANY 


INCORPORATED 


North Water Street 


GEORGE BANZHAF & COMPANY 
MILWAUKEE 2 


Consultants to the Wood Using Industries 


BRoadway 6-2062 
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COST ESTIMATES—TAX APPRAISALS—CRUISING 
SURVEYS ANO MANAGEMENT 


INTERMOUNTAIN 
TIMBER SERVICE 


4101 STATE ST. 
PHONE 2-4300 


THOMAS (TOM) C. CLIFTON 


ED. KNAPP COMPANY 
Consulting Foresters 

4435 Pio Nono Ave. 

MACON, GEORGIA 


WILLIAM A. EASTMAN, JR. 


Consulting Forester 
Complete Professional Service 
SEATTLE 1, WASHINGTON 


410 j. GREEN BUILDING 
"Phone MAin 4-2814 


Consulting Forester Forest Surveyor 
JOHN STOCK 

Specializing in Adirondack Forest 
and Tax Problems 


Box 311 Tupper Lake, N. Y 


FRANK J. LEMIEUX 


Forester 


1015 WHITNEY BUILDING 
NEW ORLEANS, LA, 


WESTERN TIMBER SERVICES 


California-Oregon-Washington 
Robert E. Kleiner 
Arcata, California 


Arcata Hotel Bldg. — VA-2-1333 


EDWARD F. STEIGERWALDT 


Consulting Forester 


Tomahawk Wisconsin 
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ADVANCE PLANNING: Preparations for the 1960 fire season in Alaska’s Interior is 
done well in advance by the Fairbanks office of the Bureau of Land Management. 
Fred H. Waldhaus, right, was recently appointed assistant fire control officer for 
the Fairbanks land district. His job will be to supervise protection of more than 
three-quarters of Alaska’s public land area from fire destruction. Fire control 
problems are discussed with Waldhaus by Richard L. Quintus, Fairbanks operations 
supervisor, left, and Fred W. Varney, fire control officer, center. Waldhaus replaces 


James W. Scott, promoted to fire control staff officer in Anchorage district. 


been promoted to fire control staff offi- 
cer in the Bureau’s Anchorage Land 
District. 

Waldhaus becomes principal assist- 
ant to Fred W. Varney, Fairbanks fire 
control officer, and will be in direct 
charge of the Bureau’s forest fire fight- 
ers in the Fairbanks district. Employ- 
ing several hundred fire fighters each 
summer, the BLM attempts to prevent 
accidental fires, as well as keep the 
number of acres of public lands burned 
over each fire season to a minimum. 


Last season, 275 known forest and 
brush fires burned over 582,000 acres 
of the 178 million acres of public land 
requiring protection from the Fair- 
banks headquarters. The fire fighters 
use the latest in fire control methods 
in their battle to keep damage of pub- 
lic lands within the new State of Alas- 
ka to a minimum. Last fire season, 
high speed fire detection and patrol 


SOIL SCIENTISTS 


ROUTE 2, BOX 376, DURHAM, N, C. 
Land Appraisal 
Forest Management Planning 


T. S. Coile, Ine. 
Forest Land Consultants 
Timber Inventories 


Growth Prediction 
“Forest Management Based on Soil Productivity” 


FORESTERS 


Phones: 8-9240; 4902 
Soil-Site Surveys 
Research 


Monticello, Arkansas 


POMEROY & McGOWIN 


MANAGERS 


Chapman, Alabama 


planes were in the air immediately fol- 
lowing lightning storm reports or fore- 
casts by the U. S. Weather Bureau, 
sixteen trained smokejumpers made 
164 individual jumps on a total of 34 
fires, fire fighting crews received food 
and supplies using planned parachute- 
eargo drops, and 157,000 gallons of 
chemical fire retardant was spread on 
32 fires, using specialized charter air- 
eraft. 


Anderson New Supervisor of 
Bitterroot Forest 

Harold E. Anderson of Sandpoint, 
Idaho, was promoted to supervisor 
of the Bitterroot National Forest in 
southwestern Montana, effective Janu- 
ary 24, according to Chas. L. Tebbe, 
regional forester. 

Anderson replaces Thurman Tros- 
per who was promoted from supervisor 
of the Bitterroot to the Division of 
Planning in the Washington, D. C. 
office of the Forest Service, Tebbe said. 

Anderson had served on the Kan- 
iksu National Forest since March 1957 
as assistant supervisor and as staff 
officer in charge of fire control and 
blister rust. He worked for the Forest 
Service in Alaska for 11 years before 
joining the Kaniksu staff. 

Anderson graduated from the Uni- 
versity of Washington with a degree 
in forestry in 1941. He did graduate 
work at Yale University in 1950-1951. 
He served in the Navy from 1942 to 
1946. 


254 
| 
é | 
3 | 
| 
| 
| 
| 
| ‘ 
t 
| 
| 
fi 
as 
| 
; 
| 


Marcu 1960 


San Juan Forest 
Supervisor Named 


Robert E. Milodragovich, staff offi- 
cer on the Shoshone National Forest, 
with headquarters at Cody, Wyo., has 
been promoted and transferred to su- 
pervisor of the San Juan National 
Forest, Durango, Colo. Milodragovich 
will fill the vacancy resulting from su- 
pervisor Virgil Carrell’s promotion to 
the chief forester’s office in Washing- 
ton, D. C. The appointment was effee- 
tive January 24. 

Mr. Milodragovich received his B.S. 
degree in forestry from Montana State 
University in 1939. Prior to his Sho- 
shone assignment, he served as staff 
officer on the Bighorn National Forest 
at Sheridan, Wyo. Previously he was 
assigned as district ranger on the Lewis 
and Clark, Beaverhead, and Dearlodge 
National Forests in Montana. From 
December, 1941, to March, 1946, he 
served in the armed forces. 


Named to Station Staff Post 
Herbert H. Muntz has been named 


staff specialist in forest management 
at the Southern Forest Experiment 
Station in New Orleans. The appoint- 
ment, announced by Station Director 
Philip A. Briegleb, became effective 
January 24, 

At the time of this appointment, 
Muntz was in charge of the U. S. For- 
est Service’s research center at Bir- 
mingham. Previously, he conducted re- 
search in pine planting, seeding, and 
thinning at Alexandria, La., and in the 
regeneration and management of bot- 
tomland hardwoods at Stoneville, Miss. 

After receiving a degree in forestry 
from Pennsylvania State College, 
Muntz began work for the U. S. Forest 
Service in 1934, first in Louisiana and 
then in Mississippi. At the Alexandria 
forest research center from 1946 to 
1951 he undertook studies that marked 
the beginning of that center’s ultimate- 
ly suecessful experimentation with the 
direct seeding of pine. Upon his pro- 
motion to the center in Birmingham, 
he supervised studies in the manage- 
ment of upland pines and hardwoods. 


R. 8S. Rummell to 
Washington Post 


Robert S. Rummell, in charge of the 
Fort Myers branch of the Lake City, 
Fla., Research Center, has been pro- 
moted and transferred to the Wash- 
ington, D. C., headquarters of the 
U. S. Forest Service. His new posi- 
tion is on the staff of the Division of 
Range Management, National Forest 
Resource Management. 


Research forester O. Gordon Lang- 
don will be acting officer in charge at 
Fort Myers. 

For the past six years, Rummel] has 
been in charge of forest range research 
work for the Southeastern Station’s 
Lake City Research Center, which is 
being done mainly on the 1600-acre 
Caloosa Experimental Range, about 25 
miles east of Fort Myers, in coopera- 
tuucn with the Babcock-Florida Com- 
pany, which gave the Forest Service 
the use of the area, furnish the cattle 
used in the experimental work, and 
provide for their care. 

Rummell began work for the Forest 
Service in 1944 at Portland, Ore. He 
holds a Master’s degree from Iowa 
State College and is a member of 
the SAF and the Ecological Society 
of America. At present he is secre- 
tary and vice-president-elect of the 
Southern Section of the American So- 
ciety of Range Management. He is 
also a member of Gamma Sigma Delta, 
honorary agricultural society. 


Schools 


International Forest Tree 
Growth Conference 


A conference on Forest Tree Growth 
which will be of international scope 
is to be held at the University of Ari- 
zona, Tueson, Ariz., on April 11-13, 
1960. 

Sponsored by the Tree-Ring Society ; 
the Laboratory of Tree-Ring Research, 
University of Arizona; Department of 
Watershed Management, University of 
Arizona; and the Division of Forestry, 
Arizona State College, the conference 
will include noted scientists from the 
United States, Canada, and Europe. 
General chairman of the conference is 
Dr. Terah L. Smiley, director, Geo- 
chronology Laboratories, University of 
Arizona, Tucson, assisted by Dr. Frits 
W. Went, director, Missouri Botanical 
Garden, St. Louis, and Dr. Charles O. 
Minor, director, Division of Forestry 
at Arizona State College, Flagstaff. 
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One-half day sessions will be devoted 
to each of six major fields of study 
regarding tree growth. Subjects and 
moderators are: Tree Physiology, Dr. 
T. T. Kozlowski; Geneties, Dr. Harry 
A. Fowells; Soils, Dr. Robert Zahner; 
Climate, Dr. A. L. MeComb; Dendro- 
chronology, Dr. George C, Allen; Men- 
suration, Dr .George M. Furnival. Out- 
standing foreign speakers will include 
such men as Elias Melin of Sweden, 
Donald A. Fraser of Canada, Bruno 
Huber from Germany, Olaf Langlet 
of Sweden, and T. F. Wareing from 
Wales. 

All six sessions of the conference 
will be open to all interested persons. 
No registration fee is involved. 

Additional information concerning 
the conference, assistance with hous- 
ing reservations, or details of the final 
program may be obtained by writing 
the Tree-Ring Laboratory, University 
of Arizona, Tucson, Ariz. 
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West Virginia University 
Acquires School Forest 


In May, 1959 the Division of For- 
estry, West Virginia University, ac- 
quired a 7,500-acre teaching and re- 
search forest. This tract, known as the 
“West Virginia University Forest,” 
was obtained through the cooperation 
of the Conservation Commission of 
West Virginia on a 99-year lease. 
Much of this area is within one-half- 
hour travel time of the University cam- 
pus, and is thus ideally suited for field 
laboratory use. 

Located on Chestnut Ridge, the west- 
ernmost ridge of the Allegheny Moun- 
tains, the predominantly hardwood for- 
ests are typical in composition and 
condition to those found throughout 
much of West Virginia and adjacent 
Pennsylvania. An active research pro- 
gram in forest management and wild- 
life management has already been ini- 
tiated. 

The forest headquarters includes a 
permanent residence and maintenance 
buildings. From here a professionally 
trained forester, a member of the staff 
of the Division of Forestry, will direct 
and correlate forest activities. 


White Selected as Assistant 
Director of Forestry School 


Wallace E. White, professor of wood 
technology at the Pennsylvania State 
University, has been named assistant 
direetor of the School of Forestry. 
Peter W. Fletcher, director of the 
school, explained that Mr. White will 
continue to teach and will assist with 
student counseling, scheduling, course 
and eurrieulum matters, student 
placement and in other duties pertain- 
ing to resident education in the School 
of Forestry. 

A native of Boston, Mass., Mr. 
White received his B.S. and M.S. de- 
grees from the University of Vermont. 
His Ph.D. degree was conferred by 
Yale University. 

Prior to his initial appointment to 
the Penn State faculty in 1929, he 
served as assistant botanist at the Ver- 
mont Agricultural Experiment Station 
and as instructor in botany at the 
Mont Alto campus. He was appointed 
professor of wood utilization in 1938 
and has been professor of wood tech- 
nology since 1943. 

Mr. White is a member of the So- 
ciety of American Foresters; Phi Beta 
Kappa; Xi Sigma Pi; Tau Phi Delta; 
Alpha Zeta; Society of Sigma Xi; 
Phi Eta Sigma; Phi Epsilon Phi; and 
the American Association of Univer- 
sity Professors. 
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Frank Appointed Visiting 
Professor of Watershed 
Management 


Bernard Frank, formerly assistant 
chief, Division of Watershed Manage. 
ment Research, U. S. Forest Service, 
has been appointed visiting professor 
of watershed management for the 
spring quarter 1960 at Colorado State 
University. Since January 1959, Mr. 
Frank has served as a watershed re- 
search consultant in India for the 
United Nations Food and Agriculture 
Organization. 

On his assignment at Colorado State 
University, Mr. Frank will teach a 
course in applied watershed manage- 
ment to seniors and graduate students 
in forestry, range management and 
watershed management. 


Forestry Employment 


S.A.F. members are privileged to insert one 
60-word advertisement in this column without 
charge. Forest industries desiring to employ 
foresters may insert advertisements at the rate 
of $4 per column inch. Copy must be received 
by the end of this month for an advertisement 
to appear in the issue after next. 

Obviously the Society cannot assume re 
sponsibility beyond making it possible for pro- 
spective employee and employer to enter into 
negotiations. 


Positions Wanted 


Executive forester desires relocation with 
progressive private industry in the South, Ex- 
cellent background. Education, B.S., M.F. 
Yale University. All around experience in for- 
estry procurement, management, sales, public 
rlations, knowledge of equipment and methods. 
Fourteen years experience with the same com- 
pany. Age 43. Married, three children. 

Box G, Journal of Forestry, Mills Building, 
Washington 6, D. C. 


Forester, Canadian, age 36, married. Educa- 
tion: B.Se.(F.), Univ. New Brunswick; M.F., 
Yale; Teaching Fellow, Syracuse. Experience: 
3 years, federal government; 8 years forest 
economics (5—provincial government, 3— 
UN.), particularly resource and _ industry 
analysis, harvesting and processing forest 
products, marketing and trade. Interested: 
forest economics, sales development, promotion 
and administration. Desire to return to North 
America. 

Box H, Journal of Forestry, Mills 
Washington 6, D. C. 


Building, 


Forester, B.S., 1951 Univ. of Minnesota. 8% 
years forest management experience in northern 
Minnesota managing 60,000 to 120,000 acres. 
Handled sales, supervision of permits and 
sealing. Drew up management plans. Fx- 
perienced in pho typing and cruising. Did 
field work and office work for IBM, continuous 
forest inventory. Supervised annual machine 
and hand planting programs. Prefer work in 
Mid-West or West. 

Box I, Journal of Forestry, 
Washington 6, D. C. 


Mills Building, 


Forester, B.S., 1956, N. Y. State College of 
Forestry. Age 25, single, draft status 4A. Ex- 
perience: 1% years with U. 8. Forest Service. 
Work included all phases of timber manage- 
ment; cruising; scaling; sale layout; apprais- 
als; surveying; road location; reforestation. 
Desire Northeast location. 
Box J, Journal of Forestry, 
Washington 6, D. C. 


Mills Building, 
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45 hp economy...more than 3 tons of pull! 


Latest tests prove that the International® T-340 
develops 6,458 Ib. pull... delivers nearly 97 per 
cent of its own weight as pull power! Trigger-quick 
governor responds instantly to sudden load de- 
mands. Yet, the husky four-cylinder 45 hp* engine 
gives the best fuel economy in its class. 

Power train and track assembly are designed to 
big tractor specifications for long, trouble-free life. 
The T-340 puts 66 inches of track on the ground 
for exceptionally fine balance on slopes or rough 
terrain. With special 14-inch shoes, it has more 
than 1,800 sq. in. of ground contact for excellent 
traction and flotation. 

It’s proof in the woods that counts! So, ask your 
nearby IH dealer for a demonstration to prove 
T-340 pull-power and operating economy. 


*}faximum engine horsepower at standard conditions. 


See your 
INTERNATIONAL 
Grade haul roads, clear fire lanes, deck logs with the 85-inch ® HARVE STE 4 dealer 


wide, 25-inch high, IH Bullgrader. Raise, lower, tilt, and angle International Harvester Products pay for themselves in vse—Farm Tractors and Equipment 
... Twine... Industrial Tractors and Equipment . . . Motor Trucks . .. Construction Equipment — 


blade to right or left—all with hydraulic control from the tractor seat. General Office, Chicago 1, Illinois. 
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Power and Stamina — these you 
have to have in a saw. Power for fast 
cutting of the toughest woods... 
Stamina to keep cutting, day after 
day, under the roughest tests. 

In the big, rugged Homelite 9-26, 
you get Power and Stamina in 
money-making quantities — and 
you get it in a saw that handles 
easily, carries comfortably and cuts 
right-handed, left-handed or stand- 
ing on its head. 

Next time you’re in town, try 


The PS That Spells Money 


this smooth-cutting beauty for your- 
self... watch it slice through trees 
up to 10 feet in diameter . . . see how 
the true balance heft and new cen- 
tered cutting bar make cutting 
easier and faster. Then, flip off the 
shroud (loosening just one wing-nut) 
. .. see how accessable for servicing 
the rugged engine is . . . how there 
are no loose parts to misplace. 

That’s all we ask — just try the 
Homelite 9-26 for yourself. This saw 
is its own best salesman! 


AND REMEMBER THE VITAL P.S.— POWER AND STAMINA 


HOMELITE - 


Chain Sows 


A DIVISION OF TEXTRON INC. 
4103 RIVERDALE AVENUE, PORT CHESTER, NEW YORK 


Manufacturers of: Pumps Generators Blowers 
in Conada — Terry Machinery Co., Ltd. 


As little as $7.10 
weekly after 
small down payment 


THINK FIRST OF QUALITY 


Joseph Susice, St. Regis Falls, N.Y. 


“T have been using Homelite saws for six 
years and find them fast and tough for any 
kind of cutting or lumbering.” 


ANOTHER USER TESTIMONIAL FOR 


HOMELITE 


26 


@ gvaranteed for 7 months 

@ only 26 pounds 

@ gear drive 

@ straight blades from 18” to 60” 


®@ also Clearing bar or 16” Plunge- 
Cut bow 


THINK FIRST OF HOMELITE 
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